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FOREWORD

A major objective of the Army's Cost and Economic Analysis Program isto
improve the justification and documentation used to effectively allocate and
manage Army resources. To attain this objective, we must develop more accurate
cost and economic analyses of Army programs, materiel systems, installations,
facility acquisitions, automated information systems, forces, and activities. This
manual provides basic frameworks for methodologies and procedures to
implement policies for better cost analyses. The specific goa of this manual is to
help the cost analyst serve the customer.

This manua is the result of the combined efforts of the Headquarters
Department of the Army, the Mgor Commands, and Program Executive Officers.
The format is designed to facilitate updating and expanding the manual, as
necessary. Therefore, this publication should be considered a "living document”
which will serve as a vehicle to disseminate current cost and economic anaysis
guidance. This is a continuing effort; additional or revised materiel will be
forwarded as it is completed.

| believe you will find this edition of the Cost Analysis Manual a valuable
and useful aid in understanding and participating in the cost and economic analysis
process. Your ideas and suggestions for improving this manual are always
welcome. Comments and suggested improvements may be provided to Director,
U.S. Army Cost and Economic Analysis Center, ATTN: SFFM-CA-PA, 5611
Columbia Pike, Falls Church, VA 22041-5050, phone (703) 681-3350 or DSN
761-3350.

Robert W. Y oung
Deputy for Cost Analysis
OASA(FM&C)
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CHAPTER 1 - INTRODUCTION

CHAPTER 1 - INTRODUCTION

1-1. Purpose

a Thismanud provides basic methodologies and procedures for implementing cost andysis palicies.
It is one part of the essential set of indructions for andysts working in the cost and economic analyss area
Another part, Army Regulation (AR) 11-18, The Cost and Economic Anayss Program, specifies the policies
and respongbilities for cost and economic analyss throughout the Army. The last part, Department of the Army
Economic Andyds Manud, provides the methodologies and procedures for implementing economic analyss
policies.

b. The specific god of this manud is to help the cogt andys serve the customer. This is done by
providing reference materia on cost andyss processes, methods, techniques, structures, and definitions. It
covers pecia analyses, review procedures, and selected common cost andysis topics. In addition, this manua
provides a structure for materie systems composed of system-specific, appropriation-discrete, and time-sengtive
cos dements. Ladlly, it presents accepted documentation standards.

c. Thismanua supersedes the Department of the Army Cost Analyss Manua dated August 1992.

d. Depatment of Defense Directive (DoDD) 5000.1 and Department of Defense (DoD) Regulation
5000.2-R describe the current defense acquisition process. They are the bagis for the frameworks in this manud.
Included is aframework for the devel opment, documentation, and presentation of materiel systems life cycle cost
edimates. Specificaly addressed are the requirements for a program office estimate (POE), component cost
andyss (CCA), cogt andysis brief (CAB), and other cost andyss documents.  Also, the manua provides a
framework for the development, documentation, and presentetion of force cost estimates.

e This manua contains useful information for those who help in providing data for cogt anayss
purposes. It dso helpsthose who use the results of cost andlysis.

1- 2. References

Appendix A ligsthe required and related publications.

1- 3. Explanation of abbreviations and terms

The glossary explains the abbreviations and specia terms used in thismanud.

1- 4. Introduction to cost analysis
a Cod andyssis

(1) Theact of developing, andyzing, and documenting cost estimates using andytical approaches
and techniques.

(2) The process of andyzing and estimating incremental and total resources required to support
past, present, and future forces, units, systems, functions, and equipment. It is an integrd step in the sdlection
between dterndtives by the decison maker.

(3) A management tool used to hep decison makers evauate resource requirements a key
management milestones and decision pointsin the acquigition process.
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CHAPTER 1 - INTRODUCTION

b. Cog analyssisused to produce cost estimates for materid systems, automated information systems,
force units, training, and other Army programs and projects.

c. Each cost analyss should contain:

(1) A dear définition of what is being costed.

(2) The specification of al assumptions, ground rules, and congdraints, assumed or imposed,
underlying the analysis. They must each be explained with adequate rationae.

(3) Anedimateof dl expected codts, directly or indirectly associated with the project over itslife,
including disposal. The cost estimate must include the identification of al data sources used.

(4 Risk and uncertainty analyses identifying any circumstances which could affect a course of
action.

(5) Key limitationsin terms of dementsthat were excluded.

d. The documentation supporting the cost analysis should describe the methodology used in developing
these edimates. It dso should identify al the data sources and include the computations used to estimate the
cods. The documentation should be in sufficient detail to permit reviewers to follow the logic from assumptions
to concluson and to update the estimate at a later time. Chapter 4 presents documentation formats and a set of
presentation matrices for materiel sysems.

1- 5. Cost analysis requirements, uses, and limitations

a Cod andyss is a criticad dement in the Army acquidition process. It supports management
decisons by quantifying the resource impact of dterndive options. A qudity anayss includes different
acquisition drategies, hardware designs, software designs, personnd requirements, and operating and support
concepts.

b. As a program matures and more information becomes available, the cost edtimate grows in
complexity and detail. One test of the utility of cogt andyss is its ahility to respond quickly to program
turbulence. Army planners must have rdiable, quickly available information about the cost consequences of
program changes, extensons, or cancdlaions. Cog andysts must develop models to support these quick
turnaround analyses.

c. Cod andyss plays a key role in budgeting the Army's operating tempo (OPTEMPO) related
traning cogs. The Army's implementation of the DoD Vishility and Management of Operating and Support
Costs (VAMOSC) program is the Operating and Support Management Information System (OSMIS) and the
Army Military-Civilian Cost System (AMCOS). The U.S. Army Cost and Economic Analysis Center (CEAC)
manages the OSMI'S program including developing and reporting reparable and consumable OPTEMPO costs
for sdlected tactica systems by mgor command (MACOM). The development of the training misson budgets
requires reliadble OPTEMPO cost factors. AMCOS is a database, which provides personnd cost factors for
estimating acquisition, ingtallation operations and force/unit requirements.

d. Cog andyss has an on-going role in the management of base operations. Cogt andysis asssts
ingalations, MACOMSs and HQDA in determining base support requirements, developing budgets, conducting
cost benefit andysis, and performing specia sudies. At the HQDA level, CEAC deve ops codt factors in support
of the Army Chief of Staff for Ingtallation Management (ACSIM) for both the Ingtalation Status Report (1SR)
and the Army Inddlaion Management - Headquarters Information (AIM-HI) modd. Other ACSIM €fforts
supported by cost analysis include A-76 studies, Service Based Costing, and Standard Service Costing.
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CHAPTER 1 - INTRODUCTION

With the establishment of the cost/outcome oriented Government Performance Results Act (GPRA), cost
analysis has taken on a larger role in to support management of base operations. The managerid costing focus,
to meet GPRA mandates, requires cost anayss in the measuring and management of cost and results. Cogt
andysis will be needed to develop methodologies, conduct studies and anayze data of the products and services
provided through base operations. The prerequisite to cost management is cost measurement.  There are
numerous methods of measuring codts, al of which will require cost andyss skills now and in the future.
Examples of cost measurement include, full cost, job-order cost , service based cog, activity based cog, sandard
cog, product cogt, and respongbility cost to name afew. Though there are many examples of cost measurement
each demands cogt analys's support to make information meaningful to Army management. CEAC will prepare
a managerid costing manud in the future on Activity Based Cogting, Service Based Costing and Standard
Service Codting.

e. Other usesof cogt andyssinthe Army areto:

(1) Support decisions on program viability, structure, and resource requirements.
(20 Evauatethe cost implications of dternative materid system designs.

(3) Provide credible and auditable cost estimates in support of milestone reviews during the
acquisition process.

(4  Assessthe cost implications of new technology, new equipment, new force structures, or new
operating or maintenance concepts.

(5  Support the Planning, Programming, Budgeting, and Execution Sysem (PPBES) process.
This includes formulating and documenting Army cost poditions on programs within the Program Objective
Memorandum (POM) and the budget estimate submission (BES) processes.

(6) Determinethefunds required for agiven levd of training or operationd activity such as miles
driven per year.

e. Cog andysisapplies scientific and statistical methods to evaluate the likely cogt of a specificitemin
a defined scenario.  In the red world, there are multiple uncertainties about the item's cost.  Some "interna”
uncertainties influencing cost are inadequate item definition, poor contract statement of work, optimistic proposed
solutions, inexperienced management, and success-oriented scheduling.  Some "externd™ uncertainties include
funding turbulence, contractor's underestimating of complexity, contractor's changing busness base, and
excessve (or insufficient) Government oversight. In spite of uncertainty, the process of cost andlysisis the most
rigorous approach available to evaluate the costs of dternatives for the decison maker.

f. Cog andyds does have limitations. Andyds develop cost estimating methodologies with an
imperfect understanding of the technical merits and limitations of the item. The gpplicability of higtoric data is
aways subject to interpretation. Because of future uncertainties, there are limitations in determining the degree to
which redlity variesfrom the plan. Redigtically, the cost analys's process cannot:

(1) Beapplied with cookbook precision, but must be tailored to the problem.
(2) Produceresultsthat are better than input data.

(3) Predict politica impacts.

(4)  Subgtitute for sound judgment, management, or control.

(5) Makethefina decisons.

g. Despitethese limitations, cost andlysisis apowerful tool. Rigorous and systematic analysis leadsto
a better undergtanding of the problem. It improves management ingght into resources dlocation problems.
Because the future is uncertain our best estimate will differ from redity.
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CHAPTER 1 - INTRODUCTION

1- 6. Cost analysis training

Continuing education in cost andysisis crucid to the critical misson of providing Army decison makers
with qudity, timely cost andyss. DoD agencies provide severd excelent training programs. Appendix C
presents apartial list of current training courses.

1- 7. Internal control

The Cost Review Board (CRB) process (see paragraph 4-4c) is an evauation method for interna control
(AR 11-2, Management Control). The CRB process provides an independent review of the cost of ACAT | and
specid interest ACAT 1l programs, safeguards assets, checks the accuracy and reliability of cost data, promotes
efficiency within the discipline of cost andys's, and encourages adherence to prescribed cost analyss manageria
policies.
1- 8. Cost analysis advice/aid

As the proponent for the Army’s cost analyss program, CEAC is available to provide advicefaid.
Questions may be addressed to Director, U.S. Army Cogt and Economic Anadysis Center, ATTN: SFFM-CA-

PA, 5611 Columbia Pike, Falls Church, VA 22041-5050, phone (703) 681-3350 or DSN 761-3350. Additional
information is available on the ASA(FM & C) home page (www.asafm.army.mil).
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CHAPTER 2 - INTERRELATIONSHIPS

2-1. Introduction

This chapter provides an overview of the cogt analyss interreationships with three processes. They are
the defense acquisition process, the DoD Planning, Programming and Budgeting System (PPBS) process, and the
contract process. The Army’ process, Planning, Programming, Budgeting and Execution System (PPBES) adds
emphadsto efficient management execution of the dlotted resources.

2- 2. Interrelationship with the defense acquisition process

a Introduction

(1) Cog analyss is an integrd part of the acquistion process. This section provides an
introduction to the defense acquisition process and identifies the cost analysisthat it uses.

(20 DoDD 5000.1, Defense Acquidtion, sates policies and principles for al DoD acquistion
programs and identifies the Department's key acquisition officids and forums. DoD 5000.2-R, Mandatory
Procedures for Mgor Defense Acquidtion Programs (MDAPs) and Mgor Automated Information System
(MAIS) Acquidtion Programs, establishes a generd modd for managing MDAPs and MAIS acquistion
programs. The principd thrust of DoDD 5000.1 and DoD 5000.2-R is a disciplined yet flexible management
approach for acquiring qudity products that satisfy the operational user's needs and effectively trandates
operationa needs into sable, affordable acquistion programs. The Army implements the DoDD 5000.1 and
DoD 5000.2-Rin AR 70-1, Army Acquisition Policy.

b. Document summaries
Key dementsimpacting Army cogt analys's are summarized below.
(1) DoDD 5000.1

(@& Applies to the management of mgor and non-major programs and to highly sengtive
classfied programs. The Services cannot supplement DoDD 5000.1 without Office of the Secretary of Defense
(OSD) approva and must keep implementing directivesto a minimum.

(b) Presentsthe policies and principles that govern the operation of the defense acquistion
sysem. These policies and principles are divided into three mgjor categories: (1) Trandating Operational Needs
into Stable, Affordable Programs, (2) Acquiring Quaity Products, and (3) Organizing for Efficiency and
Effectiveness.

(2 DoD 5000.2-R

(@ Edadlishes a amplified and flexible management framework for trandating misson
needsinto sable, affordable, and well-managed MDAPs and MAIS Acquistion Programs;

(b) Sets forth mandatory procedures for MDAPs and MAISs and, specificdly where
gated, for other than MDAPsor MAISs;

() Sevesasagenera modd for other than MDAPs or MAISs,

(d Condgent with datutory requirements, authorizes Milesone Decison Authorities
(MDAS) to tailor the procedures as they seefit;
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(& Implements (reference (@) the guideines in DoD Directive 5000.1 and OMB Circular
A-109 current statutes;

()  Authority to change this Regulation has been delegated to the Under Secretary of
Defense for Acquisition and Technology (USD(A&T)); Director, Operationd Test & Evauation; and Assstant
Secretary of Defense for Command, Control, Communications, and Intelligence (ASD(C3l)). All future changes
shall bejointly sgned by these three officids.

(3 AR701

(@ Implements DoDD 5000.1, DoD 5000.2-R, DoDD 5000.52, DoD 5000.52-M and
Department of Defense Ingtruction (DoDI) 5000.58.

(b) Governs research, development, and acquistion, and Life Cycle Management (LCM)
of Army materiel to satisfy agpproved Army requirements and applies to mgor systems, non mgor sysems,
highly senstive dassfied acquigtion programs, automated information systems, and clothing and individua
equipment.

(00 Hrg in order of precedence for managing Army acquigtion programs following
Satutory requirements, DoD guidance, Federd Acquistion Regulaion, and Defense and Army Federd
Acquisition Regulation Supplements.

c. Milestonesand phases

OSD structured the acquisition process into mgor decison points called milestones (MS O through [11).
The milestone review process provides aframework for comparing military goas. The Integrated Product Team
(IPT) process dlows for tailoring the documentation presented at each review to meet the specific program's
needs. All programs must achieve gods (threat, requirements, affordability, acquidition drategies, life cycle
cogts, cost-performance-schedul e tradeoffs, and risk management). Figure 2-1 shows this process.

I I Phase 0 Phase | Phase I Phase I

: Determination of | Concept Program Engineering & Production,

| Mission Needs Exploration Definition and Manufacturing Fielding/

I and Identifying Risk Development Deployment &
Deficiencies Reduction Operational

I I Support

—

@ m Milestone Il LRIP Milestone IlI

New Engineering Production or

Production

Concept

Studi Acquisition and Approval Fielding/
Atu |esl Program Manufacturing Deployment
pprova Approval Approval Approval

Figure 2-1. Acquisition Milestone and Phases
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Tables 2-2 through 2-10 summarize key descriptors for each milestone and phase of the acquisition process.

Table 2-1. Acquisition Categories (ACATS)

ACAT

SELECTION CRITERIA

DESIGNATION
AUTHORITY

MILESTONE DECISION
AUTHORITY

Not classified as highly sensitive
by SECDEF that are:

Designated ACAT | by
USD(A&T), or

Estimated by USD(A&T) to
require:

>$355M (FY 96 $) RDT&E or
>$2.135B Procurement (FY 96 $)

USD(A&T)

ACAT ID ACAT IC
USD(A&T) | Secretary of the
Army (SA) or, if
delegated, Army
Acquisition
Executive (AAE)

Designated ACAT | by ASD(C3),

or Estimated by ASD(Ca3l)) to

require:

>$30M (FY 969$) single year or

>$120M (FY 969$) total program or

>$360M (FY 96%) total life-cycle
costs

ASD(C3I)

ACAT IAM
ASD(C3I))

ACAT IAC
AAE/Army CIO

A

Does not meet ACAT | criteriaand
are

Designated ACAT 1l by SA, or
Estimated by SA to require:
>$135M RDT&E (FY 96 $), or
>$640M Procurement (FY 96 $)
Designated ACAT Il by
AAE/Army CIO, or

Estimated by Army CIO to
require:

>$10M (FY 969$) single year or
>$30M (FY 969$) total program or
>$159M (FY 969) total life-cycle

ASD(C3I))

AAE/Army CIO

Does not meet ACAT I, IA and |1
criteriaand are designated ACAT
11 by AAE. High visibility, specia
interest programs

AAE

Lowest level deemed appropriate
by AAE

A

Designated ACAT 11 by
AAE/Army CIO, or

Estimated by Army CIO to
require:

<$10M (FY 96%$) single year or
<$30M (FY 96$) total program or
<$159M (FY 969) total life-cycle

Lowest level deemed appropriate
by AAE

All other acquisition programs
(including AlS)

Lowest level deemed appropriate
by AAE
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Table 2-2. Milestone 0—Concept Studies Approval

DECISION CRITERIA

A validated Mission Need Statement (MNS)

Satisfying the need with a nonmateriel solution

Whether the need is sufficiently important to warrant funding of study efforts
Command, Control, Communications, Computers, Intelligence, Surveillance, and
Reconnaissance (C4ISR) support requirement

For an ACAT IA program, an Analysis of Alternatives (AOA)

ACQUISITION DECISION MEMORANDUM

Define the minimum set of aternative concepts to be examined
Identify lead organization for study efforts
Identify dollar/source of funding for study efforts

Table 2-3. Phase 0—Concept Exploration

OBJECTIVES

Explore various materiel alternatives to satisfying mission need

Define most promising system concept(s)

Develop supporting information, including risk areas and risk management approaches
Develop acquisition strategies and program cost, schedule, and performance objectives for most
promising concept(s)

MINIMUM REQUIRED ACCOMPLISHMENTS

Creation of vaidated assessment of the military threat *

Consideration of technology and technica risk

Assessment of advantages and disadvantages of each aternative concept

Identification of an acquisition strategy

Identification of cost, schedule, and performance for approval

Identification of potential environmental consequences *

Identification of program specific accomplishments to be completed during the next phase
Analysis of any major technology and industrial capability issues *

Identification of cooperative opportunities *

Ensuring compliance with international arms control agreements*

Creation of proposed oversight & review strategy including description of mandatory program
information and when this information needs to be submitted for next milestone decision
Development of the system requirement in terms of measures of effectiveness (MOE), measures
of performance (MOP), and C4I SR support requirement

* Normally not applicable to ACAT IA programs
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Table 2-4. Milestone I—New Acquisition Program Approval

DECISION CRITERIA

Threat assessment *

Acquisition Strategy

CALlV life cycle-based objectives

Phase O exit criteria status and Phase | exit criteria plans
APB

AOA and studies supporting need for new program
Environmental consequences *

Adequacy of resources (manpower and funding)
Hierarchy of materiel aternatives *

Affordability assessment

Updated C41SR support requirement

* Normally not applicable to ACAT IA programs

ACQUISITION DECISION MEMORANDUM

Approve the initiation of a new program and entry into Phase |
Approve the APB and the acquisition strategy
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Table 2-5. Phase |— Program Definition and Risk Reduction

OBJECTIVES

Identify and reduce risk

Assess if most promising design approach(es) will operate in intended operational environment
including both people and conditions.

Identify possible cost-saving changes that affect key Operational Requirements Document
(ORD) and APB performance parameters

Establish proposed performance objectives

Identify production rate requirements for peacetime, contingency support, and reconstitution
objectives

Deveop proposed cost-schedul e-performance trade-offs for decision at Milestone |

MINIMUM REQUIRED ACCOMPLISHMENTS

Creation of updated assessment of the military threat *

Consideration of technology and technica risk

Refinement of cost objectives and affordability assessment

Identification of major cost, schedule, and performance tradeoff opportunities

Acquisition strategy refinement & initial low-rate initial production quantities determination *
Identification of atest and evaluation strategy and appropriate testing

Assessment of the industrial capability to support the program *

Proposed cost, schedule, and performance objectives identification and thresholds for approval
Assessment of potential environmental impacts *

Verification that adequate resources have been programmed to support production, deployment,
and support

I dentification of cooperative opportunities *

Ensuring of compliance with international arms control agreements*

Creation of a proposed oversight and review strategy to include a description of mandatory
program information and when this information needs to be submitted for the next milestone
Refinement of CAIV objectives

Analysis of any major technology and industrial capability issues

Creation of Independent Cost Estimate (ICE) and Manpower Estimate

Refinement of C4ISR support requirements

* Normally not applicable to ACAT IA programs
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Table 2-6. Milestone Il—Engineering, Manufacturing & Development Approval

DECISION CRITERIA

Acquisition strategy

CAIV progress

APB

Phase | exit criteria status and Phase |1 exit criteria plans
Low-Rate Initial Production (LRIP) quantities *
Validated threst assessment *
Prototyping/demonstration results

Potential environmental consequences
Adequacy of resources (manpower and funding)
ICE and Manpower Estimate

Updated C41SR support requirement

* Normally not applicable to ACAT IA programs
ACQUISITION DECISION MEMORANDUM
Approves entry into Phase Il (Engineering and Manufacturing Development)
Approves the proposed or modified APB and acquisition strategy
Establishes life-cycle cost objectives
Exit criteria
Identifies LRIP quantities (if appropriate)
The LRIP strategy, required information, and decision authority is normally considered at this
milestone.
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Table 2-7. Phase Il—Engineering and Manufacturing Development (EMD)

OBJECTIVES

Trandate most promising design into a stable, producible, and cost-effective system design
Validate manufacturing or production process

Demonstrate through testing that system capabilities:

- Meet contract specification requirements

- Satisfy mission need and minimum acceptable operationa performance requirements

MINIMUM REQUIRED ACCOMPLISHMENTS

Achievement of design stability

Consideration of technology and technica risk

Design, coding, integration, and testing of software

Creation of updated assessment of the military threat *

Creation of an updated test program with required lethality and survivability testing *
Production of Initial Operational Test and Evaluation (IOT&E) results that realistically portray
operational performance

Identification of arefined acquisition strategy to include support concept

Creation of arefined program cost estimate, independent cost estimate, cost objectives and
Manpower Estimate

Creation of an updated affordability assessment

Assessment of the technological and industrial capability to support the program *
Identification of proposed cost, schedule, and performance objectives and thresholds for
approval

Assessment of potential environmental impacts *

Verification that adequate resources have been programmed to support production, deployment,
and support

I dentification of cooperative opportunities *

Ensuring compliance with international arms control agreements*

Creation of a proposed oversight and review strategy to include a description of mandatory
information and when this information needs to be submitted for the next milestone
Refinement of CAIV objectives

Refinement of C4ISR support requirement

* Normally not applicable to ACAT IA programs
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Table 2-8. Low-Rate Initial Production (LRIP)

OBJECTIVES

The determination of the LRIP guantity should consider
- Fabrication complexity of the system
- relatively small number to be procured and high unit cost
- length of the production period
- need to preserve the industrial base for the system
- acquisition strategy that is most advantageous to the Government

DECISION CRITERIA

Acquisition strategy *

APB *

Phase Il exit criteria*

Threat assessment *

Test results *

Initial production experience *
Environmental consequences *
CAlV progress

Adequacy of resources (manpower and funding) *
Updated C41SR support requirement
ICE and Manpower Estimate

* Normally not applicable to ACAT IA programs

Table 2-9. Milestone lll—Production Approval

DECISION CRITERIA

Acquisition strategy

APB

Phase |1 exit criteria

Threat assessment *

Test results

Initial production experience *

Environmental consequences *

Cost as an Independent Variable (CAIV) progress
Adequacy of resources (manpower and funding)
|CE and Manpower Estimate

Updated C41SR support requirement

* Normally not applicable to ACAT IA programs

ACQUISITION DECISION MEMORANDUM

Approve entry into Phase I11 (Production, Fielding/Deployment, and Operational
Support)

Approve proposed or modified acquisition strategy and production APB
Establish exit criteria
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Table 2-10. Phase lll—Production and Deployment

OBJECTIVES

Assess the ability of the system to perform as intended
Identify and incorporate into production lots, minor engineering change proposals to
meet required capabilities
Identify the need for major upgrades or modifications
Support plans should be implemented to ensure support resources are acquired and
deployed with the system.

MINIMUM REQUIRED ACCOMPLISHMENTS
Full rate production experience that verifies manufacturing and production processes,
confirms the stability and producibility of the design, and provides redlistic production
cost estimates *
Creation of arefined configuration management program
Creation of an updated and validated assessment of the military threat *
Creation of refined life cycle cost estimates
Execution of operational and support plans, to include transition from contractor to in-
house support, if appropriate
|dentification of operational and support problems
Resolution of system deficiencies and verification thereof in Demonstration, Test and
Evaluation and Full Operational Test and Evaluation, if appropriate
Refinement of C4ISR support requirement

* Normally not applicable to ACAT IA programs

d. Required acquisition documents

The decison authority shall, as a minimum, review a program's progress &t MS | through MS I11.
Documentation is the primary means for the functiona staff and program manager (PM) to provide the decison
authority with the information needed to make a milestone decison. Under the IPT process, documentation other
than the required statutory documents, should be tailored to meet the needs of the decision authority. The scope
and formality of this documentation will vary depending on the program's ACAT. However, ACAT | and Il
programs, subject to a particular statutory document must use the required formats. At their discretion, the
Services may require ACAT |1, 111 and IV programsto use requisite formats (ACAT IV is peculiar to the Army).
Figure 2-2 summarizes milestone documentation. The purpose of program status reporting is to provide the
decison authority with adequate information to oversee the program. Also, management-by-exception is the
bass for program gatus reporting, which is limited to those reports required by statute and DoD 5000.2-R. The
scope and formality of reporting requirements will vary depending on the program's ACAT and the IPT's
recommendations. Figure 2-3 summarizes periodic reports and certifications.
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Other Documents r Waivers/Reports

« Test and Evaluation Master
Plan (TEMP) *
« Independent Cost Estimate (ICE) ***

« Analysis of Alternatives (AOA)

« Acquisition Program Baseline (APB) *
'_-M.auwlﬂlma.t'e Report (MER) *

» Waivers/Reports | >

Requirements Documents

* DIA Report

* JROC Assessment

* Beyond LRIP Report
« ICE/CAIG Report

« Live Fire Test & Evaluation Report * ,
« Value Engineering Report 1

o Decision Document
* Mission Need Statement (MNS)

« Operational Requirements

Document (ORD) Acquisition Decision Memorandum
« System Threat Assessment (ADM)
Report (STAR)

Modified Integrated Program Summary

« Executive Summary
1. Program Execution Status
2. Alternatives Assessed & Results
3. Cost & Funding Status **
4. Threat Highlights/Existing System Shortfalls
5. Acquisiiton Strategy

6. Risk Assessment & Plans to Reduce Risk * Statutorily Imposed Requirement
7. Program Environmental Analysis ** The Army Cost Positionis
8. Cooperative Opportunities required for ACAT | & special
« Annex A - Program Structure interest ACAT Il programs
« Annex B - Acquisition Program Baseline *** The ICE is Statutorily Imposed
« Annex C - Assessment Memoranda OSD Prepares all ACAT ID ICEs.
- DCSINT: Validate Threat When Army is the Decision
- DCSOPS: Validate Need Authority, e.g. on ACAT IC
- OPTEC: Operational Effectiveness/Suitability programs, the Army prepared
- ACT: Issues and Risk CCA will serve as the ICE.

- PA&E: Affordability

Figure 2-2. Milestone Documentation

e. Defense Acquistion Board (DAB)

(1) TheDAB isthe senior DoD acquidtion review board chaired by the USD(A&T). The DAB
advisesthe USD(A& T) on mgor decisonson individual acquisition programs.

(2 TheDAB convenesfor dl potentid ACAT | programsa MS 0 and all ACAT | program new
gatsat MS|. A DAB is scheduled for the milestones on ACAT ID programs and the USD(A&T) request a
DAB to hold a specid program reviews between milestones. Examples are basdine changes, release of withheld
funds, and acquisition Strategy changes.

(3) Approximately one week prior to the DAB review, a DAB Readiness Mesting (DRM) shall
be hed to pre-brief the USD(A&T), Vice Chairman, Joint Chiefs of Staff (VCICS), and the other DAB
participants (including cognizant Program Executive Officer(s) (PEO(s)) and PM(s). The purpose of the meeting
is to update the USD(A&T) on the latest status of the program and to inform the senior acquisition officias of
any outdanding issues. Normdly, the Overarching Integrated Product Team (OIPT) Leader shdl brief the
DRM. If outstanding issues are resolved at the DRM, the USD(A&T) may decide that aforma DAB mesting is
not required and issue an Acquigtion Decison Memorandum (ADM) following the DRM. ADMs shdl be
coordinated with the DAB Principas.
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(4) Brigfings by the PM during the process leading to the DAB are limited to those essentid to
the process. Figure 2-4 showsthe DAB milestone time line and briefing requirements.

f.  Army program reviews

(1) The Army Systems Acquisition Review Council (ASARC) is the Army's senior-level review
authority for ACAT | and ACAT Il programs. It recommends gppropriate action to the Army Acquigition
Executive (AAE) and the Vice Chief of Staff, Army (VCSA) for decisons or recommendation to the DAB. At
mestings of the ASARC, members hold face-to-face discussons of program issues leading to a recommended
ACP. Decisongguidance provided a an ASARC may cause revisons to the program documentation and
basdline, including program cost documents. The purpose of the pre-ASARC, normaly held 3 to 4 weeks before
the ASARC mesting, isto define remaining open issues and st the ASARC agenda. The ACPisavailable a the
pre-ASARC to highlight any cost issues resulting from the POE/CCA and associated PPBES reviews.

(2 An in-process review (IPR) is the decison review body for dl ACAT III and ACAT IV
programs. These reviews, held before each milestone, provide recommendations for decison by the milestone
decison authority. The decison authority will identify an IPR charperson. The generd policies and
documentation requirements for an IPR program are the same as for ASARC programs. The life cycle cost
estimate is a key decison document. No Army Cost Postion is developed for ACAT 1l & IV programs. The
milestone decision authority may require pre-IPR reviews. It is critical for the cost analyst to highlight any cost
issues resulting from the POE/CCA and associated PPBES reviews.

ACQUISITION REPORTS ]

« Defense Acquisition Executive Summary
« Defense Enterprise Program Report
« Selected Acquisition Report*
« Exception Reports
Exception Defense Acquisition Executive Summary
Quarterly Selected Acquisition Report*
Program Deviation Report
Unit Cost Report/Exception Notification/Certification*

PROCUREMENT REPORTS [7]

« Acquisition Plan**

« Justification and Approval* CONTRACT COST 1

* Business Clearance** MANAGEMENT COSTS
Contract Award

* Announcement** « Contract Cost Data Reporting Plan TEST REPORTS
Multiyear Procurement « Contract Cost Data Reporting

« Contract Certification™ « Cost Performance Report, or « Director of Operational Test and
Fixed Price Contract Cost/Schedule Status Report Evaluation Annual Report

* Certification « Contract Funds Status Report * Impartial Contracted

| Advisory and Assistance Service
l T Waiver

* Statutorily Imposed |

Requirement T

** Federal Acquisition

Regulation Imposed
Requirement

Figure 2-3. Periodic Reports and Certifications
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(3) The decison authority sets the policy on decison reviews for specid access programs
(SAPs). To limit dissemination of program information, reviewing activities will follow AR 380-381, Specid
Access Programs. The generd policies and documentation requirements for an SAP are the same asfor ASARC
programs. It is critical for the cost andyst to highlight any cost issues resulting from the POE/CCA and

associated PPBES reviews.

Milestone Review Support
Typical ASARC/DAB Preparation Timeline

Issue Identification and Resolution as they Occur |

ﬁ ﬁmaﬂ CARD, POE Dueﬁ Final CARD, POE, Draft CCA ﬁ TER Final Report

| Document / Data Preparation & Coordination |Final IPS / Annex Preparatior‘+

0SD OIPT Final POE, CCA
MEETING to CIA'G 0SD OIPT
Final IPT  \LpEP MTG DAB

Draft POE, CCA Mt i
IPT 9 Review ASARC*

L L Al BT

A

| | | 15 10 5 9 2 3|5 1| 10 2|5| 10|7|2|
< 19 >
ASARC IPT Meetings Scheduled Approximately Every 30 Day 14
l@—30 3| & AsarcisOnl
< -45 ,( held for a Program
if required by th
- 60
|- ' AAE

=90 -
Y
< -151 -
- Y
< -215 -
Y y
< 245 »
< -270 -
- y
- -300 -

| Typical ASARC Preparation  Timeline (ACAT IC & Il Programs)

|

| Typical DAB Preparation Timeline  (ACAT ID Programs)
[ —

Figure 2-4. Typical ASARC/DAB Milestone Timeline
0. Key cogt andyssinterfaces

(1) Anayds prepare cost estimates in support of MS | and al later milestones. These estimates
provide a comprehensve and redigtic sngpshot of the definition and relationships between program godls,
requirements, and contractual specifications. The Program Office (PO) normaly prepares one cost estimate,
while an organization outside the acquisition chain may prepare a second, independent estimate. The independent
edimate, called a Component Cost Analysis, is prepared by CEAC when requested by the AAE. When a Joint-
Service organization manages a program, the decision authority appoints an organization to prepare the CCA
and/or the ICE. As warranted by the issues involved, program reviews may require cost estimates. Under the
IPT process, ajoint estimate may be prepared by the Cogt Working-leve IPT (WIPT).

(20 Andyss of Alternatives (AOA) provide a comparison between the cost and operationa
parameters of a program and one or more aternative programs. AOA aso provide a structure to review design,
acquigtion, and life cycle cost options. Ther primary benefit occurs during the conceptua phase of the
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acquistion life cycle. However, AOAs can provide later indght during the Cost as an Independent Variable
process (See Section 3-7). It is during this phase when Army planners have the mogt flexibility to influence
important design or hardware configurations. Analysts perform system tradeoff analyss usng AOA or updates
for ACAT | and Il programs at each milestone. For other programs, anaysts should tailor AOAs as directed by
the AAE.

(3) The Cog as an Independent Variable (CAIV) process involves setting chalenging life cycle
cog gods during the development phase or the introduction of mgor modifications. It dso involves the
management of the program to reach these gods. The primary management tool used is tradeoff andysis of
system capability, performance, schedule, and cost. When treated as a design parameter, cost management helps
to achieve gods throughout development and production in an economica and efficient manner. The Milestone
Decison Authority approves the CAIV godsfor ACAT | programs (others at the decision authority's discretion)
beginning a MS | and updates them at successive milestones. CAIV focuses on identifying cost drivers, potential
risk aress tha may become cost drivers, and cost-schedule-performance tradeoffs.  Later efforts focus on
identifying and gpplying cost reduction techniques to aress of excessive cods.

(4  Sysems must undergo a complete system review for design, manufacturing, and production.
The purpose of the review is to ensure design congstency with initial technical requirements and production
capability and efficiency. Production engineering and producibility efforts begin & MS | and focus on
smplifying the design and stahilizing the manufacturing process. A rigorous assessment of product desgn and
manufacturing process risks is essential to ensure quaity and reduce life cycle cost. The cost analyst should
compare design dternatives againgt performance measures, as well as associated life cycle cost. Each program
should undergo a thorough design tradeoff andysis. The cost analyst's role in this process is to interpret the
resources and risks associated with each competing design.  This process begins during Phase 0 and continues
through dl phases. The decision authority will not approve full production until there is a stable design, a proven
manufacturing process, and the production facilities are in place or planned.

(5) Managers develop tallored acquisition dtrategies to optimize the caendar time and cogt of
satisfying established requirements.  These drategies evolve through an iterative process, becoming more
definitive in describing the essential elements of a program.

(6) Managers are required to edtablish a risk management program with industry participation.
The purpose isto identify and manage performance, cost, and schedule risks throughout the acquisition cycle.

(7) A disciplined acquistion process assures fidding reiable and maintainable systems.
Throughout the process, program managers must maintain a comprehensive understanding of the usar's system
requirements, physica environment, and available resources. To reduce overal Army resource requirements, the
program manager should continualy focus on system reliability and maintainability.

(8) The AOA reviews arange of materiel concepts that satisfy a mission need before committing
to a program new dart. The requirement for investigating aternative materiel concepts arises when a system

Pproposes.
(@  Theuseor modification of an existing U.S. military system.
(b) Theuseor modification of acommercid or dlied system.
(0 A cooperdive research and development (R& D) program with the alies.
(d) A Joint-Service program.
(& A Savice-unique program.

(9) Financid andyses provide a significant assessment of the potential financial risks associated
with a contractors operations.
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2- 3. Interrelationship with the PPBS process

a The DoD Panning, Programming, and Budgeting Sysem (PPBS) is the primary system for
managing the department's resources. It is dso the parent sysem of the Army's Planning, Programming,
Budgeting, and Execution System (PPBES). The purpose of the PPBS is to produce a plan, a program, and the
defense budget. The Future Y ears Defense Program (FYDP) is the officid summary of programs developed
within the PPBS and approved by the Secretary of Defense (SECDEF). The FY DP lists resources by program
element/project or SSN, resource identification code, FY, and value. The FY DP sums resource by appropriation.
Under a 1987 datute, DoD must provide Congress with the FY DP underlying the President's budget.

b. PPBES sarves as the Army's primary resource management system. Supporting the DoD PPBS, it
is used to develop and maintain the Army's portion of the program & al levels of command. It supports
execution of the approved program and budget by both heedquarters and field organizations. During execution, it
provides feedback to the planning, programming, and budgeting processes. The PPBES process is described in
Army Regulation 1-1, Planning, Programming, Budgeting, and Execution System.

¢. Management Decison Packages (MDEPS)

(1) Currently, the Army uses MDEPs as a resource management tool. Early in the PPBES
process, resource managers distribute program and budget resources to MDEPs.  The didribution is by
appropriation, standard study number (SSN), and program eement (PE). Taken collectively, MDEPs account for
al Army resources. They describe the capahility of the Total Army (Active, Guard, and Reserve). Individualy,
an MDEP describes a particular organization, program, or function, and records the resources associated with the
intended output. An individual MDEP applies uniqudly to one of the following Sx management aress:

(8 Missonsof Modified Table of Organization and Equipment (MTOE) units,

(b) Missions of Table of Digribution and Allowance (TDA) units and Army wide standard
functions,

(c) Missonsof Standard Ingtallation Organizations (SIOs),
(d) Acquigtion, fielding, and sustainment of wegpon and information systems,
(&) Specid Vighility Programs (SVPs),
(f) Short Term Projects (STPs).
Chapter 4 further discusses MDEPs as they relate to weapon system cogt estimates.

(2) During programming, MDEPs provide useful vishility. They help Army managers, decison
makers, and leaders assess program worth, confirm compliance, and rank resource clamants. During budgeting,
MDEPs hdp convey approved programs and priorities into budget esimates.  Providing the vehicle for data
entry, MDEPs ds0 hdp in tracking post-program changes caused by budget decisions and approved funding.
During execution, the posted MDEPs help HQDA principa officids, MACOM commanders, PEOs, and heads
of other operating agencies track program and financid performance. The financid data they get as feedback
help determine future requirements.

d. Magor PPBES documents

(1) Longrange planning looks 10 to 30 years ahead. In the process, the senior leadership of the
Army creates a vison of the future Army. Commands and agencies then develop long-range plans to atain its
concepts. The products of long-range planning guide the midterm vison used in developing the force and seiting
program requirements.
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(8 Research, Development, and Acquidtion Plan (RDA Plan). The RDA Pan is a
continuous process focusing on a 15 year planning period (Sx Budget and POM years plus a nine-year Extended
Panning Period). The RDA Plan process systemdticaly focuses research, development, and acquisition
programs on solving battlefield needs derived from war-fighting concepts.

(b) The Army Plan (TAP). The TAP documents policy of senior Army leadership and
gives resource guidance. The TAP concurrently documents force levels stabilized initidly through force
requirements planning and then refined through objectives planning that resultsin a proposed program force. The
Office of the Deputy Chief of Staff for Operations and Plans (ODCSOPS) drafts the TAP in coordination with
the HQDA g¢aff, MACOMs, and PEOs. Preparation occurs in three stages.  First, ODCSOPS issues a
preliminary TAP in December of the odd-numbered year. The preliminary TAP guides developing and updating
abase force structured through a computer-assisted Total Army Analyss (TAA). Asaminimum, the preliminary
TAP codifies planning assumptions and sets parameters for modeling and structuring the program force. About 1
year later, in January of the next odd year, ODCSOPS issues the draft TAP. The draft TAP records the updated
base force and revises planning assumptions given in the preliminary TAP as a basis for a Force Integration
Analyss (FIA). Published as the resource section of the TAP, draft Army Program Guidance (APG) trandates
planning objectives into an initid plan of what the Army hopes to achieve in the next POM. The fina verson of
the TAP appears the following June, after the FIA. The find TAP sets the preliminary program force approved
by the Secretary of the Army (SA) and Chief of Staff, Army (CSA).

() Force deveopment and TAA. The thrust of PPBES planning is to develop an
attainable force dructure for the Total Army that supports the national military strategy. The approach centers
on the TAA process, which, led by ODCSOPS, includes HQDA agency and MACOM-PEOQ participation. The
process gets under way about January of the even-numbered year. Then, in June of the odd-numbered yesr,
ODCSOPS issues the find TAP, documenting the decison, making the preliminary program force the force
dructure basis for the Army program.

(20 Programming process and mgor documents

(@& Army programming helps the senior leaders assgn resources to support Army roles
and missons. Programming trandates planning decisons, OSD programming guidance, and congressond
guidance into a comprehensve and detailed alocation of forces, manpower, and funds. In the process, the
PPBES integrates and balances centrally managed programs for manpower, operations, stationing, construction,
and research, development, and acquisition. Concurrently, the PPBES incorporates requirements from the
MACOMs and PEOs for manpower, operations and maintenance, housing, and congtruction. The result is the
Army POM. The POM presents the Army's proposal for a balanced aloceation of its resources within specified
condraints. The Chairman’s Program Assessment (CPA) eva uates the balance and capabilities of the composite
force and support levels to attain nationa security objectives recommended by the Services POMs. The CPA
helps the SECDEF make program decisons. OSD reviews the Services POMSs, and issues Program Decision
Memoranda (PDM) to reflect SECDEF program decisons. The Army POM, as gpproved by the SECDEF,
provides the basis for the Army budget estimates submitted to OSD in the September time frame.
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(b) Army Program Guidance (APG). The APG guides program development. HQDA
issues a draft of the document as part of the draft TAP in January of the even-numbered year. 1t issues afina
versgon the following June, also included as part of the TAP.

() Program adminigtrative ingtructions

1) MACOM POM Deveopment Ingtructions (MPDI). The MPDI appears in May
of the odd-numbered year. The document gives adminigtrative indructions to guide MACOMs and PEOs in
preparing their program submissions and to the MACOM s for submitting CINC high-priority war-fighting needs.

2) Army POM Preparation Ingtructions Supplement (APPIS). The APPIS appears
in January of the even-numbered year. For HQDA daff agencies, the document augments OSD's POM
Preparation Ingtructions (PPI).

(d The Program and Budget Guidance (PBG) is the document that provides resource
guidance to MACOMSs, PEOs and other operating agencies. The PBG is published three times each year,
conggent with the FYDP updates associated with the development of the Army POM (May PBG), the
submission of the Army BES (Fall PBG) and the President’ s Budget submission (Feb PBG).

(& Usudly, HQDA completes the program and prepares the POM in March. The
document's narrative and supporting exhibits reflect program actions fleshed out by the HQDA saff with the
Directorate of Program Anayss and Evauation (DPAE). It aso documents the program decision of the SA and
CSA. Sentto OSD in April/May, the POM submits the Army program for OSD review.

(f)  Within 45 days after the Services submit their POMs, the Joint Staff issues the CPA.
Assessng the balance and capahiilities of the POM force and reporting on the adequacy of Service support levels
to attain U.S. nationa security objectives, the CPA hdlps OSD evaluate program issues. Having started in early
April, the OSD program review continues until mid- to late June. At that time and when the Defense Planning
and Resources Board (DPRB) has debated al outstanding issues, the DEPSECDEF signs the PDM. The PDM
approves the POM with specific changes as the program basis for Army budget estimates submitted to OSD.

(3) Budgeting process and mgor documents

(& Army budgeting proceeds in three stages: formulation, judtification, and execution.
Budget formulation convertsthe first 2 years of the program, as approved by the DEPSECDEF in the PDM, into
the Army budget estimates. Budget judtification presents the estimates to Congress and defends them before that
body. Budget execution applies congressiondly approved resources conssting of the authorized manpower and
appropriated funds to accomplish the approved program.

(b) OSD-OMB budget review. Members of OSD and OMB jointly review Army budget
edimates. The joint review focuses on fine-tuning the BES, in development of the DoD budget input for the
Presdent’s. Budget. The review typicaly starts with a series of briefings to OSD and OMB representatives that
will serve as a basdine for the decisons OSD will present to the Army leadership through the Program Budget
Decisons (PBDs).

(©) Presdent's budget. In mid-December & the end of the PBD cycle, OSD issues a fina
PBD incorporating any changes resulting from Mgor Budget 1ssue (MBI) ddiberations. Completing the review
phase, the Office of the Secretary of Defense-Office of Management and Budget (OSD-OMB) and the Military
Departments submit required budget information in the form of the President's budget. The budget provides
updated resource estimates for the prior and current years. It dso covers estimates of TOA for seven years with
focus on the budget year and budget year plus 1. The ABO updates the FYDP to reflect the President's budget
submission. (As mentioned, a 1987 gtatutory change [Title 10 United States Code Section 114] requires DoD to
annudly submit to Congress the FYDP coinciding with the President's budget.) Managers for Program and
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Performance and Appropriation Sponsors update their interna systems and the PROBE data base to reflect
adjustments resulting from budget review and approval.

(d) Budget hearings

1) During budget judtification, the Army presents and defends its portion of the
Presdent's program before Congress. The process proceeds under the staff supervision of the Assstant Secretary
of the Army (Financid Management and Comptroller) (ASA(FM&C)).

2) After the Presdent formdly submits the budget, the Army provides detaled
budget judtification materid to the authorizing and appropriations committees.  First, however, Appropriation
Sponsors will have prepared the judtification materid to conform with decisons of the SECDEF and the
Presdent. The judtification materiad aso must conform to congressiond requirements for specific formats and
supporting information. Judtification books undergo internd Army review under OASA(FM&C) supervison
before being sent to OSD for fina review.

3) The authorization and appropriation committees hold hearings to discuss the
issues in the budget request. The SA and the CSA normdly tegtify first. The OASA(FM&C) and Office, Chief
of Legidative Liaison help program managersin presenting and defending the details of the budget.

(4 Budget execution applies the funds appropriated by Congress to carry out approved
programs. The procedure entails:

(& Apportioning, dlocating, and dlotting funds.
(b) Obligating and disbursing funds.
(00 Reporting and reviewing.

(d) Fnancing unbudgeted requirements. Unbudgeted requirements are caused by changed
conditions unforeseen at the time of the budget submisson. Also, they are requirements that have a higher
priority than those from which funds were diverted.

(5) An agpportionment distributes funds by making specified amounts available for obligation.
The Army requests gpportionment from OMB by submitting judtification through the DAB, ASA(FM&C) and
OSD a the time of budget review. OMB approves the requests, returning gpportionments through OSD.
Operdting agencies, in turn, make funds available to subordinate commands and ingalations by an alotment.
Allotments authorize users to place orders and award contracts for products and services to carry out approved
programs. Ingdlations obligate funds as orders are placed and contracts awarded. They make payments as
materid is ddivered or as services are performed.

(6) Congress recognizes the need for flexibility during budget execution to accommodate
unforeseen requirements or changes in operating conditions. Congress accepts that rigid adherence to program
purposes and amounts origindly budgeted and approved would jeopardize busnesdike performance.
Accordingly, as controlled by stated redtrictions and within specified dollar thresholds, Congress alows Federd
agencies to reprogram existing funds to finance unbudgeted requirements. MACOMSs, PEOs, and other operating
agencies carry out the approved program within manpower and funds provided. They review budget execution,
and account for and report on the use of assigned manpower and funds by appropriation. The manpower and
financia datareceived as feedback help MACOMSs and agencies devel op future requirements.

(7) HQDA conducts a Quarterly Army Performance Review, which is a management review of
sdlected Army programs.

e Key cogt andyssinterfaces
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The function of the POE and CCA s to provide an assessment of life cycle cods to the decison maker
during the acquisition process. During the planning process, the POE will provide a credible source for the early
planning estimates or "budget wedges." During the programming phase, the cost estimate most readily supports
the analyss of "what if" drills. Because of the nature of cost estimates, they provide an excdlent basis from
which to assess the impact of changes in the program. Up to this point in the process, the key question is "What
will this change cost?' During the budgeting phase, the cost estimate plays an important role, but the nature of
the quedtion often changes. During this phase, the question is more often, "What will this level of funding do to
the program plan?' Thelevd of detail in the cost estimate grows as the system progresses through the acquistion
process. Therefore, the POE and CCA offer excellent tools to answer these questions and support the decision
process in the PPBES. The nature (the incluson/excluson criteria) of the MDEP changes for each Army
program to meet the pecific needs of the PPBES community. Therefore, cost analysts must check the Structure
of their cogt andysis results to ensure they are in line with the current budget guidance. If they are not, an
excurgon to the estimate should be prepared that is in line with the budget guidance. The POE and CCA ae
reedy tools to support planning, programming, budgeting, and execution andyses during each phase of the
process described in the previous sections. However, the cost estimate does not play a direct role in the execution
process. This phase is the tracking of the execution of the budget decisons made during the budgeting process.
The data received during the execution phase provide critical feedback on the accuracy and timeliness of the cost
edimate. Therefore, this phase of the PPBES process provides critica feedback to the cost anayst.

2- 4. Interrelationship with the contract process

a Introduction

Cogt analyss plays a criticd role in the evaluation of contractor proposas and the monitoring of
contractor progress (contract cost and schedule). The following sections describe the cost andys's interfaces with
the contract cost/price analys's, reconciliation of proposed contract award price, and contractor cost data

b. Contract cost/price analyss

(1) Title 10 United States Code Section 2306a (10 USC 2306&)(Cost or pricing data: truth in
negotiations) requires prospective prime contractors and their subcontractors to submit certified cost or pricing
data in support of their proposas. Contractors must submit cost or pricing data on al procurements other than
sedled-bid of more than $100,000. They must submit cost datain the SF 1411 format (formerly DD Form 633).
This format requires the contractor to separate the proposa and supporting data into the following groups:

(& Purchased parts.

(b)  Subcontracted items.

(0 Rawmaterid.

(d) Engineering labor.

(& Engineering overhead.

()  Manufacturing labor.

(99 Manufacturing overhead.

(h) Other generd and adminidrative (G&A).
(i)  Profit.

(20 When submitting certified cost or pricing data, contractors use a Certificate of Current Cost
or Pricing Data dating the data are accurate, complete, and current as of the find agreement date. The
contracting officer shall make a cost analysis to check the reasonableness of individual cost eements. In addition,
the contracting officer shall make a price analyssto ensure that the overall price offered isfair and reasonable. A
comparison of the negotiated price to the program cost estimate fulfills the price andyss requirement.
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(3) Contract cogt andysisisthe traditiona method for andyzing a contractor's proposal. It isthe
andysis of the separate cost dements and profit of (1) an offeror's cost and pricing data and (2) the judgmental
factors gpplied in projecting from the data to the estimated costs. The anadyst does this to form an opinion on the
degree to which the proposed costs represent what the contract should cost.  This review includes a technica
gppraisal of estimated labor, materids, tooling, scrap, etc., and the application of audited or negotiated indirect
and direct rates. Also, the analyst must consider past and current actual costs in projecting estimates of cost to
perform a scope of work. In some commands, this work is done by a price andlyst. In recent years, contractors
have been able to use parametric cost estimating techniques. See section 3-3.c. Cogt-estimating methods section
on parametric cost estimating methods.

(4 These reviews are a contracting officer team effort. The contracting officer will usualy
request the evauation from experts within and outsde the buying organization. Individuas within the
procurement organizations will review materid costs, engineering and manufacturing hours, testing, tooling, etc.
They may request field pricing support from the Defense Contract Audit Agency (DCAA). The contracting
officer darts these review efforts. The contracting officer uses the data generated by these reviews in the
development of the Government's negotiation pogtion and overal negotiation Srategy.

(5 Should Cogt andyses go beyond the traditiona contract cost analysis concept, by the use
specid teams of highly qudified individuds to perform a rigorous, in-depth andyss of al phases of a
contractor's operation.  The team's purpose is to perform a one-time task and disband after completion of that
task. The god isto identify uneconomical or inefficient practicesin a contractor's management and operation and
to quantify the cost impact of those findings. Should Cost procedures require areview only on sole-source mgor
programs (that is, a $100 million or more annua production contract). The reviews address only the firgt
production contract (when setting up the production line) and the procurement after completion of the first
production lct.

(6) The difference between traditional contract cost andyss and a Should Cost study is the
andysis depth and the extent to which anadyds challenge inefficiencies. The Should Cost team will explore such
aress as materids, subcontracts, operations, labor, overheads, estimating procedures, materia handling, make-or-
buy, etc. Some of the analyses may not gpply to the specific proposal under review, but they may be helpful in
the long term, since long-term production tooling improvements may reduce the future cost of an item. Normally,
anegatiation celling price results from the Should Cost study.

(7) The exchange of cost data between the program cost and contracting processes is very
important. For initid production contracts, the negotiation gods are st to create a directly tracegble basis from
the program cogt estimate to the negotiated price.  This is accomplished by predetermining exactly how the
negotiated goals will track to the program contract cost estimate before getting a business clearance. By having
IPRs between Should Cogt study team members and program management personnel, tracesbility is maintained
during the Should Cost study. Comparison between the Should Cost team recommendations and the contract
edimates shows the reasonableness and affordability of contractor proposals. A planning Procurement Work
Directive (PWD) for each Contract Line Item Number (CLIN) of the RFP is submitted before issuance of future-
production Request for Proposas (RFP). The PWD is based on estimates from the current program cost
edimate. Thisis done to ensure that the CLINS or groups of CLINS are directly relatable to the cost and work
breskdown structure (WBS) elements of the program cost estimate. Theses direct relationships between CLINS
and the POE ad in updating the estimate based on the actud negotiated price. Incorporating the results of the
latest negotiated price in the program cog estimate is an iterative process. The result is used during future
proposa evauations and negotiations.

c. Reconciliation of proposed contract award price
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(1) Army Defense Acquidtion Regulation Supplement (ADARS) 3-802 requires that the
contracting officer get an independent cost estimate during the presolicitation process, in preparation for the
contract estimate evaluation and award. An independent party prepares the presolicitation contract cost estimate
(or independent Government Cost Edtimate) separate from the influence of data provided in a contractor's
production proposd. For production contracts for mgjor systems, Army decision makers will use this estimate at
Milestone I11 and later procurements.

(2) Project Managers for mgjor systems must advise contracting officers of the estimated cost for
each contract from the POE. Prior to the contract award, the contracting officer must reconcile the
presolicitation cost estimate and the proposed contract award price. The cost analyst will be a great asset to the
contracting officer during the reconciliation. This reconciliation shall be compatible with the WBS and cost
element Sructure of the POE.  The results of this reconciliation will be used to update the POE.

(3) The contract portion of the POE reflects the presolicitation cost estimate. Cost andydts are
responsible for producing a POE in enough detail that it can be used as a presolicitation estimate.  Contracting
officers mugt identify their requirements during the formulation stages of the program cost estimate. Also, they
should participate in the development of the cost estimates, lending their business and contractua judgment to the
cost edimating process. Findly, they must aid, coordinate, and accept the contract portion of the program cost
edimate as their benchmark for contract price comparison.

d. Contractor cost data

(1) The Cost Performance Report (CPR) and the Contract Funds Status Report (CFSR) are two
contractor cost data reports that analysts can use to monitor contractor performance and to update the program
cost estimate. CPRs apply to most mgjor contracts (contracts exceeding $60 million RDT&E or $250 million
production in FY 90 dollars). Cost/Schedule Status Reports (C/SSRs) smilarly apply to most non-mgjor
contracts. DoD 5000.2-R does not require compliance with the Cost/Schedule Control System Criteria on firm
fixed price (FFP), time and materids (T&M), and contracts that consst mostly of level-of-effort work, athough
the milestone decison authority may make exceptions. The monthly CPR provides work scheduled, work
performed, actud cogt of the work performed, and the contractor's estimate of the actuad cost a completion. The
quarterly CFSR provides time-phased funding requirements and execution and identifies requirements for agreed-
to work not yet under contract.

(20 TheCPR and CFSR reports provide another source of datafor the POE and CCA. The CPR
data show the contractor's cost and schedule performance trends and alow the program manager to independently
assess the contract cost a completion. These data are extremely useful to the cost andlyst in estimating the cost
of future work. The CPR variance andysis can give indications of potentia cost overruns.  Also, it may provide
ingght into contract and technica execution that could influence the cost estimate. The CFSR data can ensure
that the Government's funding plan is consstent with contractor performance trends.

(3) The Contractor Cogt Data Reporting (CCDR) system is a primary data base used in DoD
cos edimating. DoD has established uniform procedures for collecting contractor costs for ACAT | and 1l
programs and designated the OSD Cost Andysis Improvement Group (CAIG) as the CCDR proponent for
reporting. CEAC is the Army foca point for CCDR implementation. In the CCDR plan, the PM tailors cost
data collection to satisfy program and DoD requirements. The plan identifies the reportable WBS dements, the
type of reports required (CPR, C/SSR, CFSR, or CCDR), and reporting frequency. The PM submits the draft
CCDR plan to CEAC for review (ACAT | sysems) or approva (ACAT Il systems). The CAIG approves
CCDR plansfor ACAT | systems. The CCDR requirement includes four reports: Cost Data Summary Report,
Functiona Cost-Hour Report, Progress Curve Report, and the Plant-Wide Report level. These reports provide
actud lot-based codts at alevd of detail required to develop credible cogt-estimating reationships, such as hours
and dollars by type of labor, material, and subcontract cods.
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e Key cogt andyssinterfaces

(1) Cog andyds supports contracting efforts by initialy estimating and developing a rationale
for the resources needed to fund the requirement. For mgor contracts, cost estimates support the Government's
negotiation team. Cogt analysts are frequently members of Source Sdlection Evauation Boards and other specia
teams to support contracting efforts. The CCDR plan guides the development of a common WBS for both the
cost estimate and the contract. Cost analysts can aso support contract execution through the andlysis of contract
cost performance reports.

(2) A contractor’s current and future financia condition has a significant impact on its ability to
successfully execute the terms of a contract. A careful analyss of a firm's financial hedlth through ratio, cash
flow, and other financid andyses enables the Army to make informed decisons during the source sdlection
process, negotiate with potentid contractors concerning the amount of money to be paid and how payment isto
be made, and monitor contractor performance after contract award. The Army must be assured that firms can
meet contractua obligationsin terms of cogts, schedule, and performance.

(3) Contractors now are able to use parametrics to estimate their responses to Request for
Proposals (RFPs). Since the Army Acquisition Executive and the Assgtant Secretary of the Army (Financia
Management & Comptroller) endorsed the Automated Cost Estimating Integrated Tools (ACEIT) modd and
snce it is widdy used to prepare POEs, CCAs and ICEs, it would expedite the comparative andysis of the
submission if the contractor uses the same modd.
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CHAPTER 3 - COST ANALYSIS PROCESS, METHODS, AND TECHNIQUES

3-1. Introduction

This chapter provides an overview of the cost anadlys's process, including methods and techniques. The
primary purpose of cogt andysisisto trandate resource requirements (equipment and personnel) associated with
programs, projects, or processes into dollar values. Anayds use these cost estimates to trandate resource
requirementsinto budget requirements.

3- 2. The analytical approach

a An andyticdly sound methodology and a systematic gpproach are the keys to developing reliable
and vdid cogt analyses. Thefollowing six steps briefly describe the genera cost analysis approach:

(1)  Set up definitions, ground rules, and assumptions/constraints. At the beginning of each
cogt andyss, the andyst must determine the scope of the problem or issue. This definition, with the ground rules
and assumptions, provides the basis for the cost andyss. For mgor materie systems, the DoD Component
respongble for the sysem's development must prepare a Cost Andysis Requirements Description (CARD).
Chapter 4 and appendix | discussthe CARD in more detail.

(2) Select the cost structure. A well developed cost Sructure ensures that a program is
completdy costed and eliminates double counting. For materid systems, there are two types of sructure. The
first is the cost dement structure (CES). This sStructure groups costs into system-specific and appropriation-
discrete cost dements. The second isthe WBS. MIL-STD-881B, which will be updated by Military Handbook
881 (MIL-HDBK-881), defines the genera WBS dements, by commodity. Since dements will vary dightly
among materid systems, each materiel system will have its own WBS. Combining the WBS with the CES forms
agructure that provides the primary means for ensuring the consideration of al appropriate cogts. Chapter 4 and
appendices D and E provide a st of well-defined cost dements, a structure, and formats to document and present
amateriel sysem cogt edtimate.

(3) Compile the data base. The process of identifying appropriate data sources is a critical step
towards completing a successful andyss. Data in the form of cogt, technical, and programmatic information
sarve asthe basisfor the analyss. Data take many forms, such as historical contractor cost reports, Government
contracts, cost/technica data bases, data from previous estimates, and Should Cost studies. Selecting appropriate
data for the task requires sound analytic judgment, because the analyss process benefits from organized and
sructured data. The andyst must analyze historical data to verify comparability between the current program
and previous or amilar programs. Also, the andyst should identify and address any anomalies in the data and
adjugt it for inflationary effects and quantity differences, as necessary.

(4) Prepare the cost estimate. In the preparation of a specific estimate, the anays may use
more than one cog-estimating technique. For example, if a conceptua system involves key equipment for which
there has been no experience, a detailed engineering cost estimate would not be possble, snce the sysem
decription isminima and historical data does not exist on key areas. Therefore, analogy cost estimates would be
used when higtorica cost data exist for one or more items that are Smilar to those proposed. Parametric cost
estimates would be appropriate when relationships between cost and system characteristics can be authenticated.

(5) Test the total cost estimate. The purpose of testing the estimate is to ensure reasonableness
and completeness. The analyst should test key cost dements for sendtivity to the cost-estimating techniques used
and to key ground rules and assumptions. Findly, the analyst should conduct a cost-risk assessment.
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(6) Prepare documentation. The analyst must document al steps in the development of a cost
edimate, including definition, ground rules, and assumptions. Also, the analyst must sate the source of dl data
and the processes used to andyze the data. In addition to the identification of the methods employed for each cost
eement, the documentation should address the rationde for that sdection. The documentation must provide
enough detail for another person to track the cost-estimating process from definition to conclusion and to modify
theandyssat alater date. Chapter 4 provides cost documentation standards for materidl systems.

b. Figure 3-1 depicts the generd methodology.

Develop € « Data/CERs
—3»|  Cost Element — * LCC Estimates
Structure & WBS « Cost Drivers
Establish Prepare € | =
Ground Rules —»| Cost Estimates Test Total — > repare
and Assumptions for Each Element —> System Estimate Documentation
Compile - -
« Engineering

Data Base/ | | |
> CERs/Models * Analogy
« Parametrics
« Expert Opinion

* Reasonableness
 Sensitivity Analysis
» Cost-Risk Assessment

Figure 3-1. Cost Analysis Methodology

3-3. Cost-estimating methods

a  The engineering approach, parametric approach, analogy approach, and expert opinion approach
are four cost-estimating methods. The use of a specific approach varies with the reliability and quantity of
avalabledata. Each approach has limitations.

b. The engineering (bottom-up) approach is an examination of separate work segmentsin detail and a
synthesis of the many detailed estimatesinto atotal. With this approach, the analyst divides the system, activity,
or item of hardware into its segments and makes an estimate of each segment's costs. The andyst then combines
these estimated costs with estimates of integration cods to arive & a total cos. A mgor limitation of the
engineering approach isthat it requires the andys to have an extensive knowledge of the system, activity, or item.
Also, the analyst must know both the development and production processes. Particularly for new technologies,
the detailed knowledge required for a complete engineering andysis is not dways available, making this approach
the most difficult to apply.

c. In the parametric approach, the analyst relates cost to some physica attributes or performance
characterigtics. An attribute can be weight, horsepower, bore diameter, fud consumption, etc. In developing the
cog-edimating relationship (CER), data availability limits the gpplication. Confidence in the results of a
parametric estimate depends directly on setting up vaid relationships between cogt and definable physica
attributes or performance characteristics. When documenting the results of a parametric approach, the analyst
must present the Satistical characterigtics, data sources, and assumptions surrounding its devel opment.

d. The analogy approach is a direct comparison with higtorical data of Smilar existing systems,
activities, or items. The mgjor limitation of this approach isthat it is ajudgment process and requires considerable

July 1997 30



Chapter 3 - Cost Analysis Process, Methods, and Techniques

experience. The andyst must show the vaidity of the direct comparison. A variation to this methodology is to
adjugt the higtorical data to account for some variation in the proposed system, activity, or item. For example, if
commercid vehicle data are used to estimate some aspect of atactical vehicle, then the historical data might have
to be adjusted to accommodate the impact of complexity or "militarization.” It is very important that the andyst
document the "adjustment technology" to show the applicability of the methodology.

e. The expert opinion gpproach uses the subjective judgment of an experienced individua or group.
Whenever expert opinion is used, the documentation should contain the sources of the opinions cited. Also, the
documentation should include aligt of the sources attributes that make them experts. It is very important to show
the credibility of the experts.

(1) One common technique used is the Delphi questionnaire. This technique involves querying a
group of experts about their opinions. The analyst seeks information and supporting rationale independently from
each expert. Then the analyst summarizes the results and sends a report to each expert. The andyst gathers a
second opinion from each expert, summarizes those results, and reports again to the experts. This iterative
process continues until the experts reach a consensus, or near-consensus.

(2) A second application of expert opinion in cost andysisis the development of cost knowledge
bases. Both knowledge bases and traditional data bases store information, but differ significantly in the type of
information stored. Data bases store only facts. In addition to the facts, knowledge bases capture, cause-and-
effect relationships, estimating rules such as time-tested rules of thumb, and probabilistic information. Expert
opinion is used to develop knowledge bases. In cogt estimating, knowledge bases have the potentia of improving
the applicability and utility of existing data bases.

3- 4. Estimates in constant, current, and discounted dollars

a Edimates prepared in constant dollars do not show the changing spending power of the dollar over
time. When estimates are used for programming and budgeting, they must be adjusted for inflation. OMB is
responsble for developing inflation guidance by appropriation for Government estimates, Normaly each
January, OSD digtributes this inflation guidance to the Services. This coincides with preparations for the budget
and the annua Sdlected Acquistion Report (SAR). It is important to use the latest inflation guidance for all
estimates.

(1) Congant-year dollars must be associated with a base year (for example, FY 96 constant
dollars). To bein congtant dollars, the analyst must adjust the costs so they reflect base-year prices for dl time
periods. Congtant dollar estimates help the andyst determine the true cost changes of a system, activity, or item.
Normally, estimates should be prepared in congtant dollars for the year &fter the cdendar year in which the
edimate will be completed.

(2) Current-year dollars (then-year dollars) reflect the effect of inflation. That is, they reflect the
buying power of the dollar in the year the work was done or programmed. Prior cogts are the actuad amounts
obligated or spent. Future costs Sated in current-year dollars are the amounts that should be programmed under
the full funding concept. When making cost estimates, the anayst changes the congtant-dollar estimate to a
current-year dollar estimate by applying the correct inflation factors. These factors not only adjust for the year-
to-year compound inflation rates, but also include appropriation-unique outlay rates. For example, the RDT& E
appropriation historically expends 51.3 percent in the first year, 36.7 percent in the second, 8 percent in the third,
and 4 percent in the fourth year. Thus, the analyst calculates the current-year dollar value for year 1 by using an
inflation factor that assumes the funds will be spent (outlay) over 4 years. The factor incorporates the expected
outlay rate with compounded inflation rate. As a result, where there are sgnificant outlays, the congtant-dollar
and current-dollar costs for even the base year will differ.
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b. Thetime vaue of money consders the value of money at different pointsin time. Interest codts, the
Government’s cogt of capita, vary by time period, expenditures , and dternative acquisition Srategy. Future
expenditures must be adjusted to a common point in time for comparison. This adjusment is called discounting,
atechnique used for converting cash flows occurring over time to equivaent value at asingle point in time.

(1) OMB Circular A-94 and DoDI 7041.3 require the use of a discount rate based on the
Treasury Department cost of borrowing funds. This discount rate should be used in evauating the measurable
cogts and benefits of programs or projects when they are distributed over time. The prescribed rate will vary
dependent on the length of the period of andyss and on whether the costs and benefits are measured in congtant
or current dollars. A discount rate that has aready been adjusted to eiminate the effect of expected inflation
should be used to discount costs and benefits expressed in congtant dollars. Conversdly, a discount rate that
reflects expected inflation should be used to discount costs and benefits expressed in current dollars.

(2) The edimate of the discount rate is prepared annually by the OMB, and reflects the expected
cost of borrowing for 3, 5, 7, 10, and 30 year securities. Annud updates to discount rates are provided by OMB
in the February/March time frame, and are disseminated throughout the Army by CEAC upon receipt.

(3) Documentation must specify whether end-of-year or mid-year values are used. The use of
mid-year valuesiis preferred, because this reflects the norma situation where expenditures are spread throughout
theyear. If end-of-year isused, include justification in the documentation as to why end-of-year vaues were used
rather than mid-year values.

(4) For additiond information on discounting, see the Department of Army Economic Anayss
Manual.

c. A cashflow diagramisuseful for digolaying and understanding payments of money over time. This
type of diagram graphically displays the timing and size of al cogts and benefits associated with a given estimate.
Figure 3-2 is an example of a cash flow diagram for an dternative with a 9-year life. In this cash flow diagram, a
downward arrow depicts costs while an upward arrow shows benefits. This dternative has an investment of $500
at the beginning of year 1, midyear annua costs of $30, one-time costs (midyear) in years 4 and 8 of $50,
midyear benefits of $60 in year 2 and $120 annudly in years 3-9, and a salvage vaue of $20.
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Salvage Value: $20
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Figure 3-2. Cash Flow Diagram

3-5. Cost-estimating data sources

a A cog andyd should identify, collect, classfy, and andlyze data before doing cost estimating within
the andyds process. Cod data, by definition, include al avalable quantitative and monetary
information. Potentia data sources are listed below. Thislist isnot dl inclusve. Regardless of the nature of the
data used, the source must be identified in the documentation of any analyss. The cost andyst should be avare
of the sengitivity of contractor proprietary data

(1) Fnancia reports.

(20 Budget and Program Objective Memorandum (POM) submissions.
(3) Management Decision Packages (MDEPS).
(4 Contract cogt and performance reports.

(5) Audit reports.

(6) Manpower records/reports.

(7) Setigtica reports.

(8) Surveys.

(9 Management studies.

(10) Modernization plans.

(12) Industry guides and standards.

(12) Professiona journalsand publications.

(13) State and loca government publications.
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(14) Army publications.
(@ FHddmanuas.
(b) Standard operating procedures.
() Table of organization and equipment/table of distributions and alowances (TOE/
TDA) documentetion.
(d MANPRINT documentation.
(& Regulations.
() Pamphles.
(g) Officid policy guidance.
(h) Cost Andyss Requirements Description (CARD).
(15) DaD directives, ingtructions, and manuals.
(16) Technical manuas.
(17) Other Federd agencies, to include the OSD, Air Force, Navy, Marine Corps, and Coast
Guard.

b. Cog edimating requires a relationa comparison among data. A basc premise underlying the
gpplication of andyticd review procedures is that relationships among data exis and will continue unless
conditions change. The presence of these raionships provides the andyst with indicators that can form the
basis for assumptions, cost factors, and CERs.

c. Codg-edimating reationships use various combinations of data, such as dollars, physica
characterigtics, quantities, ratios, or percentages. The CER should be relevant, valid, verifiable, and reasonable.

d. After identifying and collecting cost data, the andyst must relate the data to cost dements. Cost
dements arethe lowest level of acost estimate. The cost estimate totd isthe sum of dl the cost dements.

3- 6. Software cost estimating

a Because software life cycle costs account for asignificant portion of information systems cogts, and
are often sgnificant in materid systems, they must be edtimated carefully. Software cost estimating involves a
large degree of professona judgment, from both a project management and cost analys's perspective.

b. The typicd software life cycle phases are plans and requirements, product design, detailed design,
code and unit test, integration, implementation, operations and maintenance, and phaseout. The most critical of
dl the phases is the plans and requirements phase. A thorough andyss of the software development
requirements during this phase will avoid many future changes that lead to schedule dippages and cost overruns.

c. Oneway to develop software cost estimates is by collecting historical data on processes amilar to
the one being modeled (andogy). The datais used to form an empirica relaionship between the required tasks
and the resources needed to complete them. There are severd software cost models available to estimate software
development cogts, but no one modd is superior for dl applications. The use of these modd s requires ahigh leve
of professond judgment and their accuracy is, in part, a function of how closdly the historical data correlate to
the modeled process. Regardless of the modd used to estimate software cods, the results will not be better than
the input data.

d. Mos modds use estimated lines of code (LOC) to estimate software development costs. The Szing
of the development effort directly relates to the program requirements determined during the plans and
requirements phase.  Various models and techniques are available to ad the analys in szing the proposed
program. Sizing by andogy, function point andyss models, and Size-in sSize-out are just afew of the techniques
used for Szing software development efforts.
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e Itisimportant to esimate LOC as closaly as possible, since that number drives the estimate of the
project cost and completion schedule. It is dso important to identify reusable software LOC. Software
development, writing, and ingtdlation incur high cogs. Cod reductions are possible using reusable code, code
generators, and object-oriented programming, because they reduce the number of LOC that must be written, thus
reducing the cost to develop the software.

3-7. Cost as an Independent Variable (CAIV)

a. Oveview

(1) DoDD 5000.1 recognizes the fiscal congtraints on the defense acquisition process. Cogt as an
Independent Variable (CAIV) is one tool to meet our objective of acquiring systems that are both operationdly
effective and affordable throughout their life cycles. At mgor milestone reviews, the Milestone Decison
Authority approves aggressive, achievable life cycle CAIV objectives and approves the management plan to
achieve these gods. These objectives become part of the Acquisition Program Basdline.

(2) The acquidtion drategy addresses the means to meet the CAIV objectives -- baancing
misson needs with available resources. Normadly, at the inception of an acquisition program (Milestone 1), the
Program Manager (PM) with the collaboration of the user proposes system thresholds and CAIV objectives for
cog, schedule and performance that will result in a product that is both operationdly suitable and effective -- and
timely and affordable. CAIV is not limited to new programs. It is dso implemented when there are mgjor
modification to existing programs.

(3) Proposad system thresholds establish the requirement boundaries separating an acceptable
from an unacceptable product. Examples of sysem thresholds are limits for unit cost, weight, or power
consumption which, if exceeded, would require the reevauation of ether the concept design, its acquisition
gpproach, or the system requirement.

(4  The successful application of CAIV requires continuous, effective communications between
the acquidition community and the operational user. The developer must masgter a full understanding of user
needs. The user, in turn, benefits from close engagement with the developer --tracking program progress and
gaining indgghts into the product’s future operational potentia and limitations. This collaboration is needed to
achieve the proper baance among the product design dimensons of cost, schedule and performance.

(5) Inthe Army, Integrated Concept Teams (ICTs) and Integrated Product Teams (IPTs) are
important forums for continual, open communications between the sakeholders. Before milestone 0, the user led
ICTs include the developer in invedtigating the feasibility of a wide range of proposed concepts that provide a
materid solution to the identified operational need.  The AOA is the mechanism that links the proposed concept
to the mission capability. “Order of magnitude’ life cycle cogt is one important salection attribute used during the
AOQA.

(6) Theapplication of CAIV chalengesthe user to identify alimited number of Key Performance
Parameter (KPPs), which establish non-negotiable limits for system performance, from among dl of the desired
performance parameters. KPPs are sdlected based on their rdatively high contribution to the system’s overall
operationa performance. For example, one set of KPPs might include a day/night operationa capability and
effective range, transportability, lethdity, and survivability limits. KPPs must not be alowed to be so numerous
or redtrictive that they make meaningful cost, schedule, and performance trade-offsimpossible.

(7) The user community drafts the Misson Needs Statement(MNS) with the support of the
materiel developer. For the CAIV process to be mogt effective, the MNS should not be written to specify a
unique materid solution. As the design concept matures, the PM, with the concurrence of the stakeholders, may

July 1997 35



Chapter 3 - Cost Analysis Process, Methods, and Techniques

refine the CAIV objectives and the performance thresholds consistent with the user’s operationd requirements.
When necessary, the Mission Needs Statement will be modified to reflect these changes.

(8) Asthe program moves beyond Milestone O, the user led ICT transforms into a developer led
IPT, continuing the active collaboration between the developer and user. (The same stakeholders are represented
inboth ICT and IPT.) Inthe IPT, the user evaluates the potentia mission consequences of design trade-offs that
impact non-critical performance parameters. A successful CAIV process requires the user’s active participation
throughout the acquisition cycle.

b. TheCogt AndyssRolein CAIV

(1) The Army cog andys plays an active role in the implementation of CAIV. Army cost
anadysis is represented on dl program ICTs and IPTs. At the pre-milestone O concept Sage, the cost anayst
provides “ order-of-magnitude’ estimates of the cost to bring emerging technologies from the technology base to
full scae development. They aso estimate the cost to produce and operate them. At this early stage, it is
critically important to ensure that cost assumptions for competing aternatives represent reasonable expert
assessments of the expected technicd difficulty. These early edtimates play an important role in the rdative
rankings of the AOAs. As dternatives are down-sdected, these early “order-of-magnitude’ estimates are
developed into the bagisfor initid program planning and budgeting.

(2) Cog andyds ettablish linkages between the early promises of new technology, the expected
mission capability and the resulting life cycle cods.

(3) The ACPisrequired a milestone decision points for dl ACAT | and specid interest ACAT
Il programs. The ACP is the approved life cycle cost estimate for the program described in the Cost Andyss
Requirements Description (CARD). The draft ACP is developed in the Cost IPT, which is co-chaired by the PM
and the US Army Cost and Economic Analyss Center. The Cost Review Board, composed of senior Army
functiona leaders, reviews the draft ACP and advises the Assgtant Secretary of the Army (Financia
Management and Comptroller) (ASA(FM&C)) on its reasonableness. When gpproved by the ASA(FM&C), the
ACP isthe basisfor decison making, contracting, programming, planning and budgeting. The ACP isthe cost to
achieve the threshold system requirements, or a reasonable tasking from the threshold system as reflected in the
CARD.

(4 CAIV objectives are rdated to the ACP. Depending on the program phase, the Cost
Performance IPT (CPIPT) group (which looks a lat like the Cogt IPT) works from ether the ACP developed
information ,or ealier “order of magnitude edimaes’ to invesigate the reationships between
technology/cost/schedule and misson effectiveness.  These analyses assess the related technical, cost and
schedule risks associated with a particular course of action. These anadlyses support the PM’s development of
aggressve CAIV objectives to propose to the Milestone Decison Authority at the time of the milestone reviews.
When successful, these approaches would be incorporated into subsequent CARDs and ACPs.  The CAIV
objectives will hopefully reduce the program life cycle resource requirements and be incorporated into the Army
budget.

3- 8. Risk and uncertainty analysis

a  Although many people use the terms “risk” and “uncertainty” interchangeably, a digtinction can be
drawn between them. Risk deals with measurable probahilities, while uncertainty must be defined subjectively.
An event contains an dement of risk when the likeihood of its occurrence can be defined by a probability
digribution. Risk that is defined by a probability digtribution is often referred to as“objectiverisk.” Theevent is
uncertain when the likelihood of its occurrence can only be defined in subjective terms. There are many tools and
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techniques, such as probability theory, game theory, Monte Carlo technique, Delphi technique, and decision trees
to aid in making quantified risk assessments.

b. Risk anayss examines the likelihood that actud results will fal within a specified range around a
predicted point estimate, usng probability concepts. Once the anadlysis is complete, the risk must be explicitly
defined for the decison maker. Every life cycle cost estimate will have arisk anayss. Thisanayssis prepared
by the Cost Review Board Working Group or the Cost IPT depending on the program.

C. Seegppendix K providesfor additional cost risk anadys's guidance.
3-9. Sensitivity analysis

a Sengtivity analysis is a tool for assessing the extent to which costs and benefits are sengtive to
changes. It repests a prior analyss using different quantitative values to determine their effects on the results of
the badc anadlyss. If changing an assumed vaue reaults in a relatively large change in the outcome of the
andysdis, it is said to be sendtive to that assumption. And findly, sengtivity analyses provide arange of possble
outcomesthat are likely cost to provide a better guide for the decision maker than a point estimate.

b. All cogt estimates should include sendtivity anadlyses. The first step is to describe the approach,
assumptions, and the modd used to conduct the base analyss. Next, identify the factors that warrant sendtivity
andyss. Findly, repeat the andysis while systematically changing the valuesthat it is believed to be sengitive to.
Some factors that may warrant sengitivity analyses are:

(1) Theeffectsof ashorter or longer economic life.

(2) Theéeffectsof variation in the estimated volume, mix, or pattern of workload; for example, the
production rate or learning curve.

(3) The effects of potentid changes in requirements resulting from ether congressona mandate
or changesin functiona responghilities.

(4 The efects of potentia changes in requirements resulting from changes in organizationa
responghility at the Ste, ingtalation, base, or MACOM level.

(5) The effects of changes in configuration of hardware, software, data communications, prime
support equipment, and other facilities.

(6) The effects of alternative assumptions on areas such as the project operations, inflation rate,
resdua vaue of equipment, and length of development.

(7) Theeffects of changing thefidding Strategy.
c. Figure 3-3, illudrates one way a senstivity analysis could be presented. Choose the method that
best communicates the cost sengitivity information to the decison maker.

3-10. Validation analysis

a  Anindependent organization or agency should review and vaidate each cogt estimate. The purpose
isto verify the existing cost estimate rather than cregte a new one.
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Figure 3-3. Estimated Life Cycle Cost Sensitivity

b. The review includes a thorough andyss of problem definition, dternaives, assumptions, cost
edimate, benefit andyss (as necessary), risks, sengtivity analyss, conclusons, and recommendations. The
review of source data and anaytical methodology is of particular importance. If time and resources permit, the
review should address the applicability of other data sources and methods. Figure 3-4 outlines vaidation
condderationsfor key eements, methods, and issues.

3-11. Interface with environmental and hazardous material impact analysis

Hazardous materials must be given specia consderation during the design phase of the sysem. Public
Law 103-337 requires the Secretary of Defense to analyze the environmental costs of a major defense acquisition
asan integra part of the life cycle cost andyss of the program. This analyss should include the materias to be
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used, the mode of operations and maintenance, requirements for demilitarization, and methods of disposd. The
handling and disposd of hazardous materids have potentialy sgnificant cost impacts. The firs sep is to
determine whether the use of dternative materids is possble. Usng dternative materids may offset disposa
cogts by higher design or production cogts. Thus, the analyst must evaluate the impacts on cogs in a life cycle
context. If there is no dternative, reducing the hazardous materia handling and disposd impacts can be
consdered. In addition to hedth and safety condderations, the requirements for hazardous materias certificates
and transportation should be addressed.

O SYSTEM DEFINITION
— Isthe system to be costed well defined; CARD or other definition?
— Areadll variances and reasons clearly stated?
—  Arebasic study ground rules identified?

0 ASSUMPTIONS/CONSTRAINTS
— Areall assumptions clearly stated; not just arepeat of ground rules?
—  Arethe assumptions reasonable and can they be validated?
— Areintuitive judgments identified?
—  Arestudy constraints identified?

o0 INCLUSION/EXCLUSION CRITERIA
— Areadl cost dlements and WBS elements clearly defined?
— Do the cost elements and WBS elements agree with the system definition and adequately represent the system to be
costed?
— Areadl costsincluded?

0 DATA SOURCE AND DATA ADJUSTMENTS
— Areall data sources and data adjustments clearly presented?

0 COST ESTIMATE EXPRESSION AND METHODOLOGY
—  Doesthe estimate use good analysis techniques?
— Isqudlity analysis presented?
— Isthe estimate arithmetically correct?
—  Arethe estimating methodol ogies identified and are they appropriate for the subject matter?
— If previous cost estimates exist, can the differencesin the current estimate be traced to the previous?
— Hasinflation been applied and calculated properly?
— Isthe source of the inflation indexes identified?
— Isthe estimate documented thoroughly (including assumptions, data sources, methodologies, CERSs, results)?

0 SENSITIVITY/UNCERTAINTY
—  How sensitive are the final results to changes in the values of model parameters?
— Isuncertainty analysis performed?

0 RESULTS
—  Aretheresults clearly presented and do they track to the proposed system PPBES (MDEP) formats?

Figure 3-4. Validation Considerations

3-12. Cost-estimating errors

a The andys should dways be aware of the four types of cog-estimating errors.  double counting,
omission of cogs, hidden costs, and spillovers.

(1) Double counting occurs when the analyst includes the same eement of cost in two portions of
the estimate. Thus, the andys counts the same ement of cost twice.
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(20 Omisson of cods occurs when the andyst overlooks cods that gpply to an estimate.
Omitting costs can serioudy distort the andysis.

(3) Hidden costs can occur in many ways. They can occur from midabeling cost eements,
nondisclosure of certain costs, and improper alocation of overhead.

(4)  Spillover costs are secondary effects not directly related to the project/program. For example,
when the reference system's requirements require unplanned production of a second system, there are spillover
cogs. When the analyst does not address these burdens, the decision maker does not know the tota impact of the
decison.

b. Any of these problems may serioudy digtort the outcome and reflect unfavorably upon the
credibility of the cost andlysis.

3-13. Inherited assets

a Inherited assets occur as systems or organizations phase out of the force. These systems usualy
release personnd, equipment, or facilities that are available for use by existing or new systems or organizations.
When new or exising systems or organizations use these released resources to fill their requirements, they
become inherited assets.

b. The availability of inherited assats may make a congderable difference in the cost of a new system.
They may be important in cost effectiveness comparisons, especidly if one dternaive can use inherited assets
while the other cannot. A system using inherited assets does not have to fund such onetime cods. However,
there may be one-time trangtional costs, such as training, transportation, and travel, that the system using the
inherited assets must fund.

c. Inherited assets represent an opportunity cost that the anadlyst must include in the system's estimate
that inherits the asset. The rationale for including this opportunity cogt is that if a particular project uses the
ast, then another project cannot use it. Therefore, the other project will have to purchase a new asset. The
Government does not pay for the inherited asset (a second time), but the asset has avalue. The analyst must add
this value as a codt to the project. However, if only one system needs an inherited asset, then there is no
opportunity cod.

d. A practicd gpproach to estimating the value of an inherited asset is to determine its resdud vaue
when inherited.

3-14. Residual or salvage value

a Reddua vaue, or sdvage vaue, is the estimation of future value of assets that will be avalable
later for aternative uses. An example is when amgjor system phases out of the Army's inventory. Some assets
will have value because they can fill requirements of future organizations or can be sold.

b. The andys should not use resdua values to reduce life cycle cogs. These cods are sunk by the
time residud vaues come into play. Residud vaue is a benefit that is very speculative. It does not represent
savings, but does represent a potential value. Salvage value is usudly negligible.

c. Theandyd can edimate resdua vaue using depreciation tables provided by the Internd Revenue
Servicefor different types of assets. Another sourceis OMB Circular A-76.
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CHAPTER 4 - MATERIEL SYSTEMS COST ANALYSIS

4-1. Introduction

AR 11-18, The Cost and Economic Anadyss Program, provides the policies and responghilities for the
conduct of cogt analys's throughout the Army. This chapter provides a basic framework of methodologies and
procedures for implementing the cost andlysis policiesin AR 11-18 on materid systems.

a Process

(1) Cog andysisisthe scientific process used to evaluate the resources required to develop, te,
produce, operate, maintain, or cut forces, systems, functions, or equipment. The scientific process of cost
andysis requires a thorough understanding of the item and its phases of evolution. Cogt anayss includes the
identification of assumptions and congraints, collection and testing of data, and application of cost methods,
theories, and techniques. Findly, the cost andyss process mug include the testing of the results for
reasonableness and sengitivity to the assumptions. Analysts usualy express the results in dollars. They should
include adiscussion of the quality of the data, the methods, and the resultsin their documentation.

(2) Anayss can apply the cost analysis processto either asmal portion of acomplex sysem or
thetota sysem. An exampleisthe andysis of the cost difference between single-year and multiyear procurement
grategies of a materid subsystem. They can apply cost analyssto the item's total life cycle, or to a single phase
of the life cycle. Also, anadlyss can apply cost andysis to check the relative cogt differences between competing
aternative solutions.

(3) A cost edimate is the result of the cost analysis of a particular item.  Analyss use specific
information: a definition of the item, its life cycle phase, assumptions, condraints, quantities, and other data
sources. The andyst should document the estimate such that outside reviewers can track the logic from the
assumptions to the conclusion.

(4) Thefirg gep in any cost andysisis the development of a study plan. Appendix H provides a
study plan outline for any cost anaysis.

b. Integrated management framework

(1) Fgure 4-1 graphicdly portrays the key interactions of the DoD Reguirements Generation
System, Acquistion Management System, and Planning, Programming, and Budgeting (PPBS) Sysem. A
synopsisfollows.

(20 The Requirements Generation System initidly identifies the broad misson needs.

(3) The Acquigtion Management System mugt identify and assess dternative ways of satisfying
these needs. The system must consder current and projected technology development, producibility, industria
capability, and support infrastructure congraints.

(4  The PPBS mugt make initid affordability decisons on proposed acquisition programs based
on the Defense Planning Guidance, approved investment plans, and overdl funding condraints.

(5) The integrated management framework alows for the progressve trandation of the initid,
broad MNS into performance goas. The framework then dlows these gods to progress to sysem-specific
performance requirements, and findly to a stable system design.
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Figure 4-1. Key Interactions

(6) Management must make mgjor cost-performance-schedule tradeoffs throughout the course of
program implementation. They base the tradeoffs on threst assessments, status of program execution, risk
assessment, test results, and affordability.

c. Lifecycdemanagement modd

(1) Anadyss must address many different costs when performing a cost andyss. Normally, the
andyst must estimate al costs from the start through implementation, operation, and disposal for a program or
project. Collectively, these codts are the life cycle cogts (LCCs). Normdly, LCCsin the Army are broken into
five pats—Research, Development, Test and Evauation (RDT&E), Procurement, Military Congtruction
(MILCON), Military Personnd, and Operations and Maintenance (O& M).

(20 Research, Development, Test and Evaluation (RDT&E)

(& This manua defines RDT&E cods as dl cods for system-specific efforts during the
demondration and vdidaion and the engineering and manufacturing development phases from Milestone |
through Milestone 11l. RDT&E cods include dl Government codts, both contractor and in-house codts, of
products and services necessary to bring a system from concept to production. They dso include al cogsto the
Government of developing the specific capability, without regard to the funding source for such costs.

(b) Edimatesof RDT&E costsinclude al nonrecurring and recurring costs for prototypes,
engineering development equipment, and test hardware.  Analysts must identify and estimate any contractor
system test and evaluaion and Government support to the test program. In addition, andysts should consider
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such items as support equipment, training, data, and military congruction. Finaly, andyss should include the
cog of al related RDT&E in the estimate, such as redesign efforts necessary to ingtal equipment on existing
platforms.

(3) Procurement

(& This manua defines procurement cods as dl cogs of buying the prime misson
equipment (PME) and its support. Procurement costs cover production through introduction (fielding) of the
materid system into the Army's operationd inventory. Examples of cost eements commonly associated with the
support portion of the system are support equipment, training, data, and initia spares. A more refined breakout
of the cost eements associated with the Procurement costs follows.

(b)  Procurement costsinclude al Government codts, both contractor and in-house codts, of
products and services necessary to produce and field an operational system. Thisincludes the hardware, training,
and support activities necessary to begin operations. It dso includes cogs of both a nonrecurring (such asto set
up a production capability) and recurring nature (such as repested production).

(90 Fndly, procurement costsinclude dl costs resulting from fielding the system. Fielding
is the iterative process of introducing a system to a fina user with enough resources (people, materidl, and
facilities) to achieve its misson. This requires the integrated efforts of the ARSTAF (policy makers), PM/PEO
(system proponent), MACOMSs (functiond intermediaries), and MTOE or TDA units (find users). Thefieding
limits (beginning and ending) are a function of the number of fielding interactions for which each group is
reponsble. An iteration begins when the manufacturer passes ownership of the system to the Government. It
ends when the MTOE or TDA unit accepts the system and begins operations with it. The range of fielding limits
thus extends from a single iteration for aunit to the ARSTAF, responsible for al iterations.

(4 Military Condruction (MILCON)

This manua defines MILCON cods as dl costs of system-specific condruction. Only
projects that are required for the materiel system and will be canceled upon termination of the materid system are
system-specific condruction. Examples of system-specific congtruction projects smulator buildings, missile
bunkers, and billets associated with the fidding of new organizations for the new system.

(5) Military Personnd (MP)

This manual defines MP as the military personnel cogs associated with the development,
production, fidding, operations and support of the materid system that is not reimbursed by any other
appropriation.

(6) Operations and Maintenance (O& M)

(&  Operding and Maintenance costs include dl direct and indirect dements of a fidded
wesgpon sysem. Mgor cost dements include personnd, unit-level consumption, depot maintenance, sustaining
investment, inventory management control, and indirect O&M cogts. In generd terms, O&M cods include the
continuing annual recurring cods of operating and maintaining force structure and materiel systems to perform
assigned missons. The leve of susainment is a function of force alocation, training goas, and the operating
tempo (OPTEMPO) assigned to individual materiel syssems. O&M costs begin with materiel system fielding and
end when the materid system leaves the Army inventory. The length of time associated with Steady-dteate
operations dso drivesthe O& M codgis.

(b) Also, O&M codgs include al cogs of the program, regardless of fund source or
management control. They aso include any measures of the opportunity cost of existing assets or assets
available from another source. Also, O&M cogts include demilitarization, detoxification, or long-term waste
storage.
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4- 2. Cost Analysis Requirements Description (CARD)

a The CARD iskey in life cycle cogting for mgjor materied systems. It is the source of a sysem's
description for the development of the POE and CCA. It describes the system's important features, including a
description of required resources (such as hardware and personnd), program quantities, and operational concepts
for each dternative. With the kick-off of the CARD preparation milestones are identified and published in the
Department of the Army Program Cost Analyses.

Milestone: 0 | Il LRIP 1]
Conc_ept New Engineering Production Production
Studies Acquisition and Approval or Fielding/
Approval Program Manufacturing Deployment
Approval Approval Approval
0 | Il n
Phase:
Concept Program Engineering & Production
Exploration Definition& Manufacturing Fielding/
Risk Development Deployment &
Reduction Operational
Support
Proponent: PEO/PM s =
—Non-PEO/MACOM 3
Appropriation:
RDT&E ’
PROC '
MILCON v
O&M >
MILPAY '

Figure 4-2. Major System Life Cycle Management Model

b. A POE and a CCA shdl be prepared for each dternative that will be presented to the DAB or, for
delegated programs, to the AAE. The CAIG Char will coordinate on a complete description of these
dternatives, the scope of the estimates to be made, and other related assumptions needed for developing the cost
edimates. This information shall be documented in the CARD and used by both the program office and
independent cogt analysis office.

c. TheCAIG requires a preliminary CARD no later than the OSD Milestone Planning Mesting. OSD
normally holds this meeting about 180 days before a planned DAB review.

d. A moredetailed discusson on the CARD is provided in appendix 1.

4- 3. Work breakdown structure/cost element structure (WBS/CES)

a Introduction
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A god is the consgtent preparation and documentation of cogt estimates through using uniform cost
sructures with standardized dements and definitions. A three-dimensona matrix best describes the basc
concept of materiel system life cycle cosing. One dimension conssts of cost dements, another conssts of PME,
and the third is time (see figure 4-3). The Structures and definitions presented in this document support decison
making at al levels within the PPBS and defense acquisition management processes. The term milestone costing
describes the cogt analys's process that normaly is event-driven within the acquisition management process. A
time-phased matrix and a PME matrix are an integrd part of the milestone costing concept. They provide the
basis for supplying various decision makers with needed information. These matrices are two-dimensiona output
formats that combine the CES, PME structure, and time. Section 4-5.d.(6) describes these matricesin detall.

Prime Mission Equipment (PME)

X
P Time (FY)
Y
Cost
Element “Cell” CES Y, PME Z, TIME X
Structure
(CES)

Figure 4-3. Materiel System Life Cycle Costing Matrix Cell

b. Work breskdown sructure (WBS)

DoD 5000.2-R requires aWBS for each program. The program WBS defines the total system, displays
it as a product-oriented family tree, and interrelates work eements. During the early phases of a program,
anadysts can use a generic WBS if a program WBS is not yet avalable. Figure 4-4 presents this evolutionary
process of refining the initid WBS. As the program proceeds, the PM will develop a program WBS. Figure 4-5
presents this trandation from a generic to a program WBS. Figure 4-6 presents a WBS matrix showing the
hierarchica rdationships among the eements. Thisfigure presentsthe total prime misson sysem WBS of which
the PME WBSisasubset. Appendix D presents the PME generic WBS structure for selected types of systems.

c. Cog dement dructure (CES)

Appendix E presents a CES that incorporates defense management review decisons (DMRDs)/ program budget
decisons (PBDs). The CES more closdly adigns with the defense acquisition management process (including
milestone decision reviews) and the PPBES (including MDEPs and budget forms). Also, the CES incorporates all
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aspects of the program WBS Leve 2 support dements, such as systlem engineering/program management,
training, data, and peculiar support equipment. Six criteria guided the development of the new CES:

@)
2
3

(4)
changes.

©)
(©)

requirements.

Cogt dements should be system specific.

Cost dements should be appropriation discrete.

Cogt dements should be time sensitive (cost related to when gppropriations are required).

Cog dements should be flexible to accommodate new budget guidance and definition

Cost dements should support the integration of cost analysis and the PPBES.
Cost dements should support DoDD 5000.1, DoD 5000.2-R, and MIL-STD-881B

Conceptual Studies

Program Approval
Proposed
Program Program Definition
WBS(s) & Risk Reduction - -
Proposed Engineering
Program and Manufacturing
WBS(s) Proposed! Development
Approved Production
Program WBS Approved/
Updated
Program WBS Approved
Program
WBS
#1 Contract
Preliminary
WBS #1 Contract
WBS and
#2 Contract Frension Fmentrast
T WBS and
Pre\l/{lrglglary Extension
#2 Contract
WBS and
other Extension #2 Contract
WBS and
COI?tAraCt(S) Extension
ny Other
Contract(s)
If Any Other
Contract(s)
If Any
Study Phases | Program Acquisition Phases

Figure 4-4. The Evolution of a Work Breakdown Structure
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Product
Level 2 | Radar | | Training |

Functional Organization

3 P~
- 1 . .
- Receiver Sidelobe Applications
Canceller SIW
_ P~ 1 11 1
Mechanical Cost
Design Account
g 5
—c o -
@ @ ]
c o Electrical Cost
2 | Design Account Work Packages
|
o o ! 11 |
2
s — Drafting/ Cost
S Checking Account
S
O (o]
= ~L
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Q
]
S
>
c
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Figure 4-5. MIL-STD-881 Translation from Function to Product
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Prime Mission System

12134
Aircraft System

Air Vehicle
Airframe

Fire Control

System Engineering/Program Management

Training
Equipment
- — - Classroom Equipment
Aircrew Training Device Computer-Based Instruction System
14| 265)| 36 [ 47 56) e ———o
Aircraft Training Deviceﬁ (ATD Ircrew Training Device Fire Control Subsystem
ATD Equipment ¢ 13| 2(4)| 3(5) | 46) 5
Student Station : I(:irie Co(nt)r!)l SRR
Instructor/Operator Station Fire Control Radar
Visua System ;
Motion System .EI ectronic Subsystem 1...n|
Peculiar Support Equipment
col . Platform integration
System Engineering/Program System Engineering/Program
Management Management
Notes:

1. WBSlevelsin parentheses indicated relativity to prime mission system (PMS)

2. Level 2 elements (system engineering/program management, system test and evaluation, etc.) for subsystems of the PM S are contained
in (i.e., are subelements of) subsystem element. Not the PMS Level 2 elements.

3. Placement of the subsystem in the program work breakdown structure is relative to its WBS breakout for contract application.

Figure 4-6. Work Breakdown Structure Matrix

4- 4. Major materiel systems' cost estimates

a  Program office estimate (POE)

The POE is a gpecific type of cost estimate. The program and/or product manager develops the POE to
support specific acquisition milestone requirements. Significantly, the POE uses cost eement definitions common
with those used by both the Director of the Army Budget and the Director, Program Analysis and Evauation.
Also, the use of the cost dement Structure and definitions in gppendix E will gresatly facilitate the review of the
POE. Key to the development of the POE isthe CARD that includes information such as the system description,
acquisition strategy, fielding plan, and operationa concepts. The POE should reflect the program described in the
CARD. The andyss behind the POE is of utmost importance. The POE should embody the principles of
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andysis and the application of the scientific method. Specificdly, the analyss must be objective and supported
by a data base rdlevant to the sysem. Each part of the estimate must be consstent with each other part and
clearly identify key cogt driver assumptions. The estimate must be complete in the coverage of al cogts. Also, it
must be forthright in stating the shortcomings and risks in the estimate. Findly, the POE should convey to the
decison maker, in a"truth in lending” sense, what the estimate does and does not represent. The POE isan LCC
edimate, documented and reflecting a snapshot in time. Section 4-5.d. discusses the specific documentation
required for the POE. Figure 4-7 shows the POE/CCA/ACP milestone time lines for ACAT ID, IC, and I
systems

b. Component cost andysis (CCA)

(1) The CCA is ancther type of cost estimate. An agency not in the acquisition community
develops the CCA to support specific regulatory acquisition milestone requirements. Analysts use the CCA to test
the reasonableness of the POE. For mgjor materid systems, CEAC deveops this estimate. Independence is the
key in the conduct of the CCA.. Independence does not mean that the CCA andyst is uninformed about the POE
and its methodology; rather, it means that the andysis behind the CCA takes a different, independent approach
from the POE. Otherwise, the CCA has dl the characteridtics of the POE. The CCA is alife cycle estimate,
documented and reflecting a sngpshot in time. Section 4-5.d. discusses the specific documentation required for
the CCA. The CCA meets the statutory requirement for the ICE on ACAT IC programs. Figure 4-7 shows the
POE/CCA/ACP milestonetime linesfor the ACAT ID, IC, and Il systems.

(2)  Independent cost estimates shdl include dl program cogts, regardless of funding source or
management control.  This includes system integration and modification cogts, logistics support costs, and
military congtruction cods.  Significant deficiencies in the cost estimates or their documentation may lead to
deferment of the milestone review.

(3) DaD components shdl not contract for development of CCAs without prior written approval
of the CAIG Chair. Reguests must demondrate that specid circumstances require use of contractor, vice
organic, personnel for the CCA, and that adequate safeguards will protect againgt conflicts of interedt.

c. Army cog postion (ACP)

The ACP is the Army's gpproved LCC edimate for the maerie sysem. It is the bass for Army
planning, contracting, programming, budgeting, and execution. For DoD milestone reviews, the ACP satisfies
the DoD 5000.2-R requirement for a Component cost position. The ACP is dso a sngpshot in time as are the
POE and CCA. The Cog Review Board (CRB) recommends gpprova of the proposed ACP &fter an intensve
review of both the POE and CCA. Thefirst step in developing an ACP isto compare the POE to the CCA. This
is to ensure that both estimates represent the same scope of work defined in the CARD. Otherwise, the CRB
working group must adjust ether the POE or the CCA. Any remaning difference is with esimating
methodology. The CRB working group then analyzes the POE and CCA to check whether the data and
methodology employed were correct and properly used. The CRB working group should make a comparison to
locate the cogt elements (or PME subdlements) where differences are greater than 10 percent. The CRB must
judge which methodology is most reasonable and sound. This judgment process is not a matter of negotiation
with the POE preparer; rather, it is amatter of objective reasoning. The ASA(FM&C) approvesthe ACP for the
AAE. When approved, the ACP is the reference for dl planning, contracting, programming, and budgeting for
the system. The cost andlysis brief (CAB) documents the rationae for reconciling the POE and CCA to form the
ACP. Section 4-5.d. discusses the specific documentation required for the ACP.  Figure 4-7 shows the
POE/CCA/ACP milestone timelinesfor ACAT ID, IC, and Il systems.

Event Date (Cdendar Days)
ACAT ID Timeline
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Receive CARD D- 194 days *
CAIG Planning Mesting D - 166 days
POE and CCA Documentation Provided CRB D - 135 days
ACP Approved D - 105 days
Preliminary ASARC D - 90 days
ASARC D - 60 days
Draft POE/CCA/ICE/ACP Documentation to DAB Secretary D - 59 days*
Brief CAIG D- 35 days *
Documentation due D - 24 days*
OIPT D- 14 days *
DAB D day

* OSD required. IPT Process other dates flexible

ACAT ICTimdine

Receive CARD A- 166 days
CAIG Planning Mesting A - 166 days
POE and CCA Documentation Provided CRB A - 75 days
ACP Approved A - 45 days
Draft POE/CCA/ICE/ACP Documentation to CAIG A - 45 days
Preliminary ASARC A - 30 days
Brief CAIG A- 21 days
Final POE/CCA/ICE/ACP Documentation to CAIG A - 10 days
ASARC A day

ACAT |l Timeline

Receive CARD A- 165 days
POE and CCA Documentation Provided CRB A - 75 days
ACP Approved A - 45 days
Draft POE/CCA/ICE/ACP Documentation to ASARC Secretary A - 45 days
Preliminary ASARC A - 30 days
Final POE/CCA/ICE/ACP Documentation to ASARC Secretary A - 10 days
ASARC A day

Figure 4-7. Milestone Time Lines for POE/CCA/ACP

d. Independent cost estimate (ICE)

The ICE isrequired by 10 USC 2434 (Independent cost estimates, operational manpower reguirements).
The ICE for ACAT ID is usudly prepared by the OSD CAIG. When OSD delegates the decision authority to
the Army Acquigtion Executive for ACAT | sysems, then CEAC is respongble for the ICE that meets the
Satutory requirement.

4-5. Documentation requirements

a Gengd
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(1) Documentation should be clear, concise and display congstency in each sudy. The god of
the cost documentation processis to provide cost-estimating reports that are readable, auditable, and useful. The
andyst should index the documentation for easy and rapid access. The basic needs of documentation are to
record:

(@  All ground rules and assumptions used in developing the estimate.
(b) Thedataused in the estimate and their sources.

(9 The andyd's trestment of the data (for example, normalization and cause-and-effect
determinations).

(d) The cog-estimating relationships used in the estimate, their sources and limitations.

(2) There should be enough documentation to enable a person unfamiliar with the esimate to
recongtruct the same results as the person who conducted the analysis. The reviewer, or the decison maker, may
delay the project if unable to follow the assumptions, data, and computations. Normdly, it pays to take the time
and effort to document the andysis adequately.

b. Co4 cdculation rules

(1) Cog andyss must avoid the pitfal of confusing precison (the number of significant figures)
with accuracy. The accuracy of the least accurately known factor limits the accuracy of a product of numbers.
Thisisregardless of the number of digits used to express the product.

(2 Inthered world, incomplete data and information limit the andyst. The practica rule in cost
edimating isto limit the precision of the estimate to the level needed to support the requirement. For example, it
is sandard in materiel system budget documents to limit the report to the nearest $100,000. Here an estimate
carried to $1,000 has no significance and adds nothing to the process. However, for high-volume piece parts,
manufacturers make production decisons at the unit-cost level of $.01 or less. Thisis where $.01 isasgnificant
percentage of the unit cost.

(3) One rule on sgnificant figures limits an arithmetic product's sSgnificant figures to the least
number of sgnificant figures of any of itsfactors, excluding integers. (Treat an integer value as having an infinite
number of zeros to the right of the decimal point.) For example, usng a factor such as 1.0143 to inflate a
congtant-dollar estimate of $2.0 million (two significant figures), the smple arithmetic product is $2.0286 million.
However, when the rule of significant figuresis gpplied, the two-significant-figure estimate is only $2.0 million in
inflated dollars. If, however, the congtant-dollar vaue is $20.0 million (three significant figures), the result is
$20.3 million. Thisillustrates that a 1 percent inflation increase to a $2.0 million estimate is below the level of
sgnificance. However, it issgnificant at the $20.0 million leve.

(4 A second rule on ggnificant figures limits the number of significant figures to the right of the
decimd point when summing. Limit the summation to the number of sgnificant figures to the right of the
decimd point of the least precise term.

(5) For briefings and presentations, the analyst should be mindful of both the audience and the
edimate' s credibility. Never burden an audience with extraneous information or numbers of superfluous digits.
Never suggest that cogt estimating can imply more accuracy or precision than can be justified and delivered.

¢. Cos documentation concept

(1) Fgure 4-8 shows the rdationships among the various elements of the cos documentation
module. The Cost Documentation Format (CDF) is the central ement of the cost documentation module. The
Vaiable Explanation Format (VEF) provides the explanation and data that support the methodology and
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caculations on the CDF. It should be noted that the CDF and the VEF are not forms or specific formats to be
used verbatim as shown. Rather, the contents of the CDF and the VEF are important.

(2) Thekey to this documentation concept is the ability to track data from one format to another.
The god of these formatsisto provide direct links among the various displays without undocumented excursons.
For example, the results portion of the CDF provides the cogts for the Cost Summary Format when used.
Otherwise, the costs on the CDF go directly to the PME and time-phased matrices.

(3) Figure 4-8 does not display the MDEP, SAR, contract support, and other PPBES matrices
because they are system specific. However, the data used to develop these displays should come directly from the
CDF and the VEF.

d. Program office estimate/component cost analysis documentation

(1) The POE and CCA have the same documentation requirements. The CCA can accept cods
for nondevelopmental or commercia hardware as throughput from the POE. Additiona throughput from the
POE to the CCA requires the approva of the OSD CAIG. In dl cases, the CCA andys will chalenge the data
before accepting any throughput costs.

(2 A vaiey of activities will review the POE/CCA documentation. Examples are MACOMS,
HQDA, OSD, Congress, Generd Accounting Office (GAO), Army Audit Agency (AAA), and DoD Ingpector
Generd. None of these reviewers will be as familiar with the POE or the CCA as the analyst that prepared it.
Yet, the reviewer will criticdly andyze and pass judgment on the andyss adequacy based on avalable
documentation. For this and other reasons, the analyst must fully document the sources of the cost data and the
cost-estimating methods. The POE/CCA documentation should include enough information for each cost eement
to provide reviewers with al the evidence required to confirm the POE/CCA.

(3) The documentation should specify the data bases (and methods) consdered and the rationde
for the selection of one data base (or method) over al others. Actud cost experience, from CCDR and other data
sources, on prototype units, early engineering development hardware, and early production hardware for the
program under consideration, should be used to the maximum extent possible. If development or production units
have been produced, the actua cost information shdl be provided as part of the documentation. Estimates for
Milestone 111 reviews must be based at least in part on actud production cost data for the system under review.
Beyond those identified in the CARD, the documentation should address any additiona congraintsimposed. The
andyst should identify any ground rules, assumed or imposed, and their underlying rationde. Also, the anayst
should provide an evaluation of the limitations and congtraints of the estimate for each cost dement.

(4 The sengdtivity of projected codts to critical program assumptions shdl be examined in both
the POE and the CCA. Asgpects of the program to be subjected to sengtivity analyss shal be identified in the
independent analyss of program assumptions. The anadyss shdl include such factors as learning curve
assumptions, technica risk of increased development and/or production effort, changes in performance
characterigtics, schedule aterations, and variations in testing requirements. Program offices will support CEAC
in identifying risk areas and assessing their potentid cost effects. The use of gatistical anadlys's to describe the
sengitivity of critical assumptions shal be documented and provided to the CAIG. The POE and CCA analysts
shdl identify and quantify areas of program uncertainty. Uncertainty will be quantified by the use of probability
digtributions or ranges of cost (see section 3-7). The probability distributions, and assumptions used in preparing
al range estimates, ae documented in the POE or CCA.
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Cost Documentation Format [
Cost Documentation Format [

Cost Documentation Format

1. Header
System:
Element Title:

. Assumptions

. Inclusiong/Exclusion Criteria

Data Source and Data Adjustments

Cost Expression

Date
Element No:

I NFANN

b, Varigbles
. Methodology/Calculations |
7. Limitations of Estimate

[ Variable Explanation Format

Variable Explanation Format

1. Header
System:
Element Title:

Date
Variable No:__|

L{ 2. Current Value Being Use{
3. Data Source and Data Adjustments
4. Description of how Value Derived

8. Results (Constant FY XX $) PME Matrix
. CES PME Elements

| | | Prev. CY BY BY FY FY FY FY FY FY To Totd Life
P Yrs. YR1 2 1 2 3 4 5 6 Complete CycleCost
H 10 |
o 1.01
P 1.011
1 : Cost Summary Format 7‘
1
' | 1 Header
1 System: Date:
1 Summary Element Title: Element No.
1 !
I: 2. CDF Summary
1

I
: 1 Time-Phased Matrix
1!
L Prev. CY BY BY FY FY FY FY FY FY To Total Life CES Fiscal Years
! Yrss. YR1 2 1 2 3 4 5 6 Complete CycleCost
(1| summary o o - - = - - - mmmm e o @ I ——t— ——t— s
1 :' ———————————— \——------"-" | L0- Pt ' )'
! ElementNO. (o === ===~ =~~~ T T T T - - “ag’ -F- 7oL
I R N mmy~---—----- - _ -|-10of1
' | ‘Element No. ' R _Totel ™~

s_Lo_____ S .- -

Element No. > il Total
Figure 4-8. Cost Documentation Concept
(5 The god of developing standard documentetion criteria is to produce reports that are

readable, auditable, and ussful. The analyst must prepare a set of documentation formats for each element (or
PME subelement), except totls. The analyst should provide the rationale for estimating zero cost. A description

of the documentation formats follows.

(6) Documentation formats

(@  Appendix H provides an outline for astudy plan.

()

bein one or more volumes.

Figure 4-9 provides an outline for the POE or CCA. The executive summary should
be a short, sand-done document that summarizes the POE or CCA for the decision maker. Sections| and Il can
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Executive Summary

A. Introduction
— Preparing Organization
— Purpose
B. Program Description
C. Assumptions, Ground Rules and Constraints

D. Cost Summary

E. Summary Cost Comparison (current versus previous estimates)

Section |. Cost Documentation

A. Estimate Overview
— Purpose
— Program Description
— Ground Rules, Assumptions, and Constraints
— Risk Analysis
— Sengtivity Analysis
— Evaluation of Limitations and Constraints
— Reconciliation with Fiscal Guidance

B. Cost Summary Formats (includes required matrices)
C. Cost Documentation Formats

— CDFs
— VEFs

Section 1. Appendices

A. CARD

B. Program WBS

C. CDF/VEF Specific References (including data sources)
D. General References

E. Other (NOTE: Other appendices can be added for such items as risk analysis or sensitivity
analysis.)

Figure 4-9. POE/CCA Outline
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() FHgure4-10 presents the Cost Documentation Formet.

COST DOCUMENT FORMAT

1. HEADER.
SYSTEM: DATE:
ELEMENT TITLE: ELEMENT NO.

2.  ASSUMPTIONS.
3. INCLUSION/EXCLUSION CRITERIA.
4. DATA SOURCE AND DATA ADJUSTMENTS.
5. COST EXPRESSION.
a. EQUATION:
b. VARIABLES:
6. METHODOLOGY/CALCULATIONS.
7.  LIMITATIONS OF ESTIMATE.
8. RESULTS (CONSTANT FY XX $).

PREV PR Cu BY BY FY FY FY FY FY FY
YRS YR YR 1 2 1 2 3 4 5 6

TO TOTAL LIFE
COMPLETE CYCLE COST

Figure 4-10. Cost Documentation Format

The CDF is an expandon of the Cogt Data Sheet concept employed before in cost estimate documentation. The
expangon as designed will more completely accomplish the gods of documentation. The heaeder information on
the CDF will help the reader quickly identify which segment of the cost edtimate the andlyst is explaining. The
CDF callsfor eight types of information:

1) HEADER. This section should identify the sysem, cost dement (or PME
subelement) title and number, and date of the documentation.

2) ASSUMPTIONS. The andys should clearly dtate dl assumptions. These
assumptions are about this eement only and are not just a repest of the overdl ground rules and assumptions for
the basc sudy. As an example, a study ground rule may be that the anayst will complete the esimate in
congant FY XX dollas. A specific assumption for this eement might be the use of a specific composte
materid, or only one production shift.
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3) INCLUSION/EXCLUSION CRITERIA. A liging of theinclusor/ excluson
criteria should provide a smple explanation of the dement the andyst is cogting.

4) DATA SOURCE AND DATA ADJUSTMENTS. The andyst should
identify al data sources and any adjustments.

5) COST EXPRESSION. The cogt expresson should provide the basic equation
used to caculate the results and a listing of variables unique to this eement. The analyst should document all
recurring variables using the VEF.

6) METHODOLOGY/CALCULATIONS. The andys should include in this
section abasic summary of the methodology, techniques, and caculations used to compute the estimate.

7) LIMITATIONS OF ESTIMATE. The andyst should present the limitations
and condraints of the estimate. In this section of the CDF, the andys provides insght about the strengths or
wesknesses of the esimate. For example, this section might include statements such as "the estimate is valid for
production rates up to 100 per month and above 100 invalidates the methodology.”

8) RESULTS. These results should track directly to the PME matrix and time-
phased matrix discussed below. As a minimum, the analyst should present sunk costs in two parts—a prior year
(PR YR) and a rollup of dl previous years. Follow sunk costs with the current fiscal year (CU YR). Next
follow with both budget years (BY 1 and BY2) as required when the current year is the lagt year of the past
budget. As a representative CDF, figure 4-10 shows 6 fiscdl years beyond the budget (FY 1to FY 6). A TO
COMPLETE column finishes the TOTAL LIFE CYCLE COST display. The analyst may provide additiona
fiscal digplays when required. For example, the PPBES requirements may include extended planning annex

displays.
(d Theanayd should usethe VEF (seefigure 4-11) to document dl recurring variables.

VARIABLE EXPLANATION FORMAT

1. HEADER.
SYSTEM: DATE:
VARIABLE TITLE: VARIABLE NO.

2. CURRENT VALUE BEING USED.

3. DATA SOURCE AND DATA ADJUSTMENTS.

4. DESCRIPTION OF HOW VALUE DERIVED.

Figure 4-11. Variable Explanation Format

Pace the VEFs at the end of the documentation in aphabetic/numerical order. The VEF is an expanson of the
Variable Explanation Sheet concept employed before in cost estimate documentation. The expangon as designed
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will more completely accomplish the gods of documentation. The VEF header provides quick identification of
which cogt estimate segment the andlyst isexplaining. The VEF cdlsfor four types of information:

1) HEADER. This section should identify the system, variable title and number,
and date of the documentation.

2) CURRENT VALUE BEING USED. This is a statement of the variable's
numerica vaue used in this estimate.

3) DATA SOURCE AND DATA ADJUSTMENTS. The andys should
identify all data sources and any adjustments.

4) DESCRIPTION OF HOW VALUE DERIVED. The andys should include
in this section a basc summary of the methodology, techniques, and calculations used to determine the vaue of
the variable.

(&  When appropriate, the analyst may use a Cost Summary Format (figure 4-12) to tota
the results from severd CDFsfor convenience.

COST SUMMARY FORMAT

1. HEADER.

SYSTEM: DATE:

SUMMARY ELEMENT TITLE:

ELEMENT NO.

2. CDF SUMMARY:

PREV PR CU BY BY FY FY FY FY FY FY TO TOTAL
YRS YR YR 1 2 1 2 3 4 5 6 COMP COST

SUMMARY

ELEM NO:

ELEM NO:

ELEM NO:

ELEM NO:

ELEM NO:

ELEM NO:

Figure 4-12. Cost Summary Format
(7) Required matrices
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(@  This guide identifies three matrices basic to the presentation of the POE/CCA. The
required matrices are a PME matrix, atime-phased matrix, and an MDEP matrix to support PPBES andyses. A
discusson of each of these matrices follows. The andyst may use additiond matrices to support specific
customer or presentation requirements. As an example, the analyst only presents the matrices described in section
4-7.d.(3) when the CAIG recelves the cost estimate.

(b) The PME matrix provides an LCC totd by cost dement and PME. Figure 4-13
presents this matrix.

Cost Element PME/PMP Breakout Other Total
PME 1 PME 2 PME 3 PME n

1.0RDTE
([ ]

2.0 Procurement

6.0 AWCF
°
°
[

Figure 4-13. PME Matrix

(00 Thetime-phased matrix presents, in atwo-dimensona format, three discrete concepts,
i.e, time, cost dement, and PME. This matrix provides the lowest level of detail in the documentation of the cost
edimate. It ds0 serves as the basis for the analyst to complete al data calls. The horizontal axis displays the
time dimension. Figure 4-14 shows a sample time-phased matrix with a limited fiscd year display. The fisca
year digolay matches that shown in the CDF. The andyst can expand or regroup the fisca year diplay to meet
specific needs, such as an extended planning annex display. The verticd axis displays the cost dements,
including the PME as subd ements of the cost dements.
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Previous PR |CY |BY |BY |FY [FY |FY | FY | FY FY To Total Life
Years YR | YR 1 2 1 2 Complete Cycle Cost

Cost Element

w
H
[¢)]
(2]

1.0
1.01
PME 1
PME 2

PMEnN
1.02

PME 1
PME 2

PMEnN

L1

1.05
1.051
1.052

Figure 4-14. Time-Phased Matrix

(d) Vaious dements of the CES can be crosswaked to the materid system's unique
MDEPs. Figure 4-15 presents the classes of MDEPs. (Note: Not dl cost eements from a system's LCC
estimate will map directly into specific MDEP(S).)
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BR -
BS -
CD -

FA -
FL -
FP -
GP -
HS -

NG -
PA -
PN -
PR -

;UrOI.'H

Logistics

AM - Maintenance Activity AS - Supply Activities
A2 - Second-Destination Transportation

Base Realignment Cost

Base Realignment Savings

Combat Devel opments

Mobilization/Deployment

Engineer Revitdization and Activities

Field Operating Agencies

Fielding Systems (Intensively Managed Non-PEO)
Fielding Systems (PEO Intensively Managed)
National Foreign Intelligence Programs

Health ServicesMedica Activities

Joint/DoD Activities

Information Systems

MP - PEO Managed MS - Non-PEO Intensively Managed
MT - Non-PEO Tactical MU - Non-PEO Sustaining Base

MX - Non-PEO Support Activities
National Guard Activities

Pay and Subsistence Active Component
Pay and Subsistence National Guard

Pay and Subsistence

PEO Operations

SIO

RDA (Non-IM or PEO Managed)

RA - Close Combat RB - Fire Support
RC - Air Defense RD - Aviation

RE - AMMO RF - EMW

RG - NBC RH - IEW

RJ - CSS RK - STB (Tech Base)
RL - Test Evaluation RN - Base Support
RP - Training

Sustaining

SL - Sustaining Systems (Intensively Managed Non-PEO)
SP - PEO Sustaining Systems (Intensively Managed)

Training

TA - Active Force TF - Other Services

TB - Simulators/Training Devices TN - NGB

TC - Combined Training Centers TR - SAR

TD - Joint/Defense TS - Support

U.S. Military Academy

Specia Vishility

MTOE Organizations

TDA Activities

XC - Army Man Review Cost XS - Army Man Review Savings

Structure Realignment Costs and Savings
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Figure 4-15. Classes of MDEPs

Figure 4-16 presents an MDEP ouitline showing the different combinations (program eements, projects, and
Standard Study Numbers (SSNs)s) possible for materid systems (both mgor and non-mgor). Normdly all
RDT&E and procurement-funded activities in the time-phased matrix should map directly to a Sngle sysem’'s
MDEP. MCA cost e ements should track to specific Military Condruction, Army (MCA) project numbersin the
system's MDEP.

Cost Element

Previous

Years

PR

CYy

BY [ BY | FY | FY [ FY | FY | FY

FY

YR

YR

To

Complete

Total Life
Cycle Cost

RDT&E
PE/Project #1
PE/Project #2

PROC
SSN #1
SSN #2

OMA
PE #1
PE #2

MCA
Project #A

Figure 4-16. MDEP Outline
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4- 6. Cost Review Board (CRB)

a Oveaview.

(1) The Assgant Secretary of the Army for Financid Management and Comptroller
(ASA(FM&C) formed the Army Cost Review Board (CRB) to review cogt estimates for mgor wegpon and
information sysems. This was in response to the need for a comprehensve Army Cost Postion (ACP)
acceptable to both the acquidtion and financid management communities and to support the Planning,
Programming, Budgeting and Execution System (PPBES). This chapter addresses these needs and is in keeping
with the DoD 5000 series guidance dated 15 Mar 96.

(20 The ASA(FM&C) isresponsble for gpproving the recommended Army Cost Position (ACP)
which is forwarded to the AAE and then briefed following the ASARC, MAISRC, or DAB briefing patterns.
The task of recommending an ACP fdls on the Cost Review Board (CRB) Chairperson who is the Principa
Deputy ASA(FM&C). The CRB Char exercises the Army’s financid management control respongbility
through the operation of the Cost Review Board. The CRB uses the Integrated Product Team (IPT) approach.
This approach improves the quality of the ACP by bringing together experts from the acquidtion, combat
developments, financid management, and logistic communities. The membership of this board provides a broad
range of Army perspectives and experiences required for making sound decisons. The CRB reviews mgor
wesgpon and information systems at their critical acquisition decison points. All Army and Joint Army ACAT |
programs and programs of specia interest must have arecommended ACP briefed to the CRB.

(3) TheCost Review Board condgts of

(@ Principa Deputy, Assstant Secretary of the Army (ASA), Financid Management &
Comptroller (FM&C) isthe Chairperson of the CRB

(b) Deputy for Cost Andyss ASA(FM&C) isthe Non-Voting Secretary of the CRB
and the principa's from the following organizations:
(© Permanent Voting Members
1) Deputy, Chief of Staff for Operations and Plans, Army Staff
2) Deputy Director, Program Analysis & Evauation Directorate, Army Staff
3) Director, Assessment & Evauation, ASA(RD&A)
4) Deputy, for Plans, Programs, & Policy, ASA(RD&A)

5)  Vice Director, Information Systems for Command, Control, Communications and
Computers (DISC4)

6) Assgant Deputy for Army Budget, ASA(FM&C)

7) Chief, Cog and Economic Andyss Divison, Headquarters, Army Materie
Command

8) Chief of Cog, Training & Doctrine Command

9) Functiona Proponent Representative (Information Systems only)
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(d AdHoc, Non-Voting Members:
1) Representative from the systems Program Executive Office
2) Other expertsthe CRB Chair deems necessary (e.g., OSD CAIG Analyst)

(4 Thefollowing diagram shows that the CRB principas are represented among the membership
of atypical program Cost IPT.

| Typical Functional Area Teams of an IPT| Cost/CRB IPT MemberShip
* Program Management

» Test/Performance
* Logistics
* MANPRINT
. Re?u rements Co-Chairs
Cont %
» Contracting
* Production Readiness
» Other

Others as
Needed
Othér IPT MemYers
Army Budget
Office Army Materiel
Command SARDA Army PA&E TRADOC

Figure 4-17. Membership Of The Cost/CRB IPT

b. Program Categories:

(1) ACAT ID Programs. The OSD CAIG will develop an ICE for ACAT ID programs as part
of the DAB process. The CRB Executive Secretary may decide thet it isin the Army’s interest to perform some
additiona form of independent analysis based on the programs level of risk, maturity, cost growth, etc.

(20 ACAT IC Programs. Recent OSD guidance dates that the OSD CAIG unless otherwise
notified, delegate the development of the Independent Cost Estimate for ACAT IC programs and has passed that
function to the component services. For Army ACAT IC programs CEAC will be develop the ICE for
consderation during the ASARC process.

(3) In ether dtuation the recommended ACP must provide to the ASA(FM&C) for approval.
Figure 4-18 below shows the recommended ACP process as atwo stage process.  Stage | activities and products
take place under the Cost IPT process, while stage 11 activities and products are part of the CRB IPT process.
The members and leadership of both groups are essentidly the same and the entire process can be referred to as
the Cost/CRB IPT process with the understanding that stage | and stage |1 processes and products are different.
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Stage| - Cost IPT

Processes & Tasks Products

*Team Building *Cost IPT Estimate

«Establish Schedule *CEAC Analyst Produces an *Stage | begins with the establishment of the Cost
«Complete CARD Independent Component Cost Analysis IPT charter designating the Cost IPT Co-chairs
*Establish CES/\WBS (as needed)

eldentify Issues

*Develop Cost Estimates

i i Stage Il - CRB IPT

Processes & Tasks Product
*Reconciling Cost |PT Estimate & CCA (asneeded) ~ Recommended ACP
*Resolving I ssues

*Risk & Uncertainty Analysis

*Coordinating CRB & CRB Pre-Briefs

«Coordinatting OSD CAIG Brief (as needed)

*Recommending, Documenting & Maintaining the ACP

«Stage |1 begins with the completion of the Cost IPT Estimate
& CCA (if needed), or prior if items can be addressed ASA
concurrently with stage | > (FM&C)
. ) Cost Review
*CRB |IPT may interact with PM, CEAC CCA Analyst, and Board
the CRB principals before and during stage 1
CRB
*Stage |1 lasts from 3 to 4 weeks Principals ASAAFéC/

Figure 4-18. The ACP Process

c. Program Reviews

(1) ACAT ID Programs. The OSD CAIG peforms an independent estimate which fulfills the
datutory requirement for an independent cost and manpower esimaie. However, as noted above Army
leadership may decide to do CCA for an ACAT ID program based on the program’ s level of risk and uncertainty.
Therefore, for ACAT ID programs there are two options for the Cost/CRB IPT. If there are no risk and
uncertainty issues with the program, the Cost IPT estimate may be sufficient for arecommended ACP. The Cost
IPT co-chairs, in coordination with the CRB Support Office and the CRB Executive Secretary, make an initial
and on-going assessment of program risk and uncertainty. Based upon the initid assessment or emerging issues,
the Cost/CRB Co-chairs may recommend one of two involvement options for the CRB to the CRB Executive
Secretary.

(& Option 1. CRB Executive Secretary decides that the program has no significant risk
and the Cost/CRB IPT can go forward with the Cost IPT estimate. The Cost/CRB IPT will then document the
edimate, do arisk andysis, and thiswill become the recommended ACP. After this has been briefed to the CRB
and any needed changes have been made, the ACP will be forwarded to the ASA(FM&C) in the form of a Cost
Anaysis Brief (CAB). When thisis gpproved by the ASA(FM&C) it becomes the ACP and can be used in the
ASARC/DAB process. Under Option 1 the OSD CAIG andyst estimate will fulfill the statutory requirement for
an independent estimate.
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() Option 2. CRB Executive Secretary decides that the leve of program risk and
uncertainty warrant an independent Army review of portions, or al, of the Cost IPT estimate. Thisreview will be
tailored to fit the Stuation. Figure 4-19 below illugtrates the options for ACAT 1D programs.

High A

Option #1 Option #2

|
|
|
|
Risk & !
Uncertainty

Low

\

|

|

|

|

|

Cost IPT Tailored CRB IPT
Involvement Options

e Criteriafor Determining CRB IPT Options for ACAT ID Programs
— Cost & Technical Uncertainties
— Program Cost Growth
— Program Changes
— Program Schedule Delays
— DataAvailahility
— AMC Vdidator, CAIG Analyst, or CRBWG Member Comments and Concerns
— Stagein LifeCycle
— Others...?

Figure 4-19. Options for ACAT ID Programs

(20 ACAT IC Programs. Since the OSD CAIG delegates most independent estimates for
ACAT IC programs to the Army, the CEAC Co-chair will prepare an ICE to fulfill the statutory
requirement. The CCA analyst will employ the best current professional practice for that task. When
comparing two estimates they may incorporate in the ICE, with or without adjustment, specific portions of
the Cost IPT estimate, if it has independently established that the portions included are valid.

(8 The decision to incorporate parts of the Cost IPT estimate shall be based on such
evidence, asfollows:
1) Current prices or redlized costs;
2) Costincurred on similar programs; or
3) A verification based on experience that the methods and data used in
constructing the portion accepted are reasonable.

(b) The ICE andyst will document the reasons for incorporétion in its estimate of any
portion of the Cogt IPT estimate.

d. Preparation of the recommended ACP. The Cost/CRB IPT Co-chairs will prepare the
recommended ACP. In situations where there is one estimate (ACAT ID, Option 1) the Cost/CRB IPT
document the Cost IPT estimate in preparing the recommended ACP. In situations where there are two
estimates (ACAT ID, Option 2, and ACAT IC) the Cost/CRB IPT will reconcile the two estimate and
develop a single recommended ACP.

e Cos/CRB IPT Issue Resolution Process,
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One of the criteriafor the success of the Cost IPT and CRB IPT processesis that reasoned disagreement
leads to a better overal product. Any disagreement should be discussed and resolved within the Cost IPT/CRB
IPT whenever possible. However, there will be those instances when the disagreement cannot be resolved within
this IPT. When the disagreement cannot be resolved within the IPT, the Co-chairs should inform the PM of the
problem and possible solution(s). At the same time the Staff Action officers (AO) should inform their supervisor.
The PM and Staff AO's supervisor should then try to resolve the problem. If a resolution is not possble, the
Staff AO’'s supervisor should inform the CRB principa of the problem and possible solution(s). The CRB
principal and the PM should then try to resolve the problem. If the problem Hill cannot be resolved, the PM
should inform the PEO and the CRB principa should inform the CRB Chairman. The PEO and CRB Chairman
should then try to resolve the problem. If the problem il exigts, the CRB Chairman should call a specid CRB
meseting where the problem can be presented with possible solution(s). In most instances the CRB should be able
to adjudicate a solution. In the rare instance where this is not possible, the ASA(FM&C) will adjudicate.  The
ASA(FM&C) isthe designate decison authority for cost and financid matters.  When issues need to be resolved
outside the Cogt IPT, al affected parties should keep their repective chains of command informed of the issue,
possible solution(s), and steps being taken to resolve the issue. Figure 4-20 illugtrates the process.

Cost IPT

NO
YES YES YES YES
- RESOLVED ASA(FM&C

ES

NO

Figure 4-20. Issue Resolution Process
f. Documenting the ACP:

(1) The Cos/CRB IPT Co-chairs, with the assistance of the IPT members, will produce the
CAB. The CAB is the responghility of the Cost/CRB IPT Co-chairs. The documentation produced by the
Cos/CRB IPT (in ACEIT) will be the bass for information contained in the CAB. Any remaining unresolved
issues from the IPT process will be raised at the appropriate point in the CAB. The package is not complete until
any changesthat arise from the CRB briefing are adequatdly addressed. When this package is completed, the Co-
chairs will sgn the document and forward it to the ASA(FM& C) for gpprovd of the CAB containing the ACP.
The Co-chairs will maintain both paper and eectronic copies of the approved CAB/ACP.

(20 The magor sections of the CAB are as follows. Executive Summary, Introduction, System
Overview (Destription and Schedules), Methodology Summary, Army Cost Postion (Ground Rules and
Assumption, Cost Comparisons (if needed for unresolved issues), and Funding), and Appendices (References and
Others, as needed).

(3) In addition to the developing the CAB, the Cost/CRB IPT Co-chairs, with the assstance of
the IPT members, will brief the CRB on the results of their proceedings. The documentation produced by the
Cog/CRB IPT (in ACEIT) will be the basis for information contained in the briefing. Any remaining unresolved
issues from the IPT process will be raised at the appropriate point in the briefing. Genera format is as follows:
Introduction of the Cogt IPT members (and description of its proceedings), System Overview, Description of the
Milestone Decision, System Quarntities, Cost Element Summaries (prior & future), Cost Element Methodologies,
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Funding Status, Issues, and Recommendations. For option 2 (ACAT ID) and ACAT IC programs a “ Selected
Cogt Comparison” section will be added below Methodology sections. Both sections will address a proposed and
an aternative response to the mgjor issuesin the program.

(4 The CRB Support Office (CRBSO) has numerous CABs and some CRB briefing packages
on file. They can provide advice and assistance to the Co-chairs on these documents.  As the proponent for the
Army’s cost risk and uncertainty analyss efforts, the CRBSO can provide advice and assstance for that portion
of the CAB and CRB briefing packages.

4-7. Army Systems Acquisition Review Council (ASARC)

a The ASARC is the Army's senior-level review authority for ACAT |, ACAT II, and specia
programs. The ASARC is edtablished to provide senior acquigition managers and functiona principas the
opportunity to review designated programs at forma milestones to determine a program or system'’s readiness to
enter the next acquidition phase. They make recommendations to the AAE and the VCSA, who co-chairs the
ASARC, for programs for which the AAE is the MDA. In addition to Milestone reviews, the ASARC may be
convened at any time to review the gatus of a program. ACAT ID programs are subsequently reviewed by the
DAB, where the MDA authority isthe USD(A&T). The ACPisone critical decison document for the ASARC.
In an effort to optimize the acquidition process, the Army has incorporated the principles of Integrated Product
and Process Deveopment (IPPD) into the ASARC process. At the core of the IPPD methodology are the IPTs.
The Secretary of Defense has directed that the Department perform as many acquisition functions as possible,
including oversight and review, usng IPTs. These IPTs function in a spirit of teamwork with participants
empowered and authorized, to the maximum extent possible, to make commitments for the organization or the
functiona area they represent. The IPTs themsalves, are composed of representatives from al gppropriate
functiond disciplines and the PMO, working together to build successful programs. They enable decision-
makers to make the right decisons at theright time.

b. There are two IPT dements or leves supporting the PM throughout the ASARC process: (1) the
ASARC IPT, and (2) the various Working-level Integrated Product Teams (WIPT). The ASARC IPT,
edtablished to support each program, performs the day-to-day work required to support the program throughout
the acquisition process, to include those activities leading to a successful milestone decision.

c. ASARC Mesting

(1) An objective of the DoD Acquistion Streamlining procedures is to reduce the number of
magor program reviews, therefore, the MILDEP Review, concentrating on issues resolvable by the Army, will be
the key Army review for ACAT ID programs. Forma ASARC mestings for ACAT ID programs will be held
only if issues remain unresolved after the MILDEP Review.

(2) Attendance - The ASARC is composed of saff officials and commanders listed in Table 4-1.
The ASARC Executive Secretary has responsibility for preparing the attendee list and the subsequent notification
of al three star equivalent attendees. The PM and the DASC will provide the ASARC Executive Secretary a
recommended attendance list based on the issues remaining at the conclusion of the MILDEP Review. The
DASC will advise ASARC IPT members of the approved attendance list and ensure that the Principals below the
three star level are notified.

July 1997 68



Chapter 4 - Materiel Systems Cost Analysis

Table 4-1. ASARC Membership

Vice Chief of Staff of the Army - Co-Chairman

Army Acquisition Executive* - Co-Chairman

Deputy Under Secretary of the Army (Operations Research)

Deputy Under Secretary of the Army (International Affairs)

Assistant Secretary of the Army (Financial Management)

Assistant Secretary of the Army (Research, Development, and Acquisition)*
Assistant Secretary of the Army (Installations, Logistics, and Environment)
Assistant Secretary of the Army (Manpower and Reserve Affairs)
Commanding General, Army Materiel Command

Commanding General, Training and Doctrine Command

Office of the General Counsdl

Office of the Inspector General

Director, Information Systems for Command, Control, Communications, and Computers
Deputy Chief of Staff for Logistics

Deputy Chief of Staff for Operations and Plans

Deputy Chief of Staff for Personnel

Deputy Chief of Staff for Intelligence

Chief, Army Reserve

Chief, National Guard Bureau

Chief, Legidative Liaison

Military Deputy to ASA(RDA)

Director, Program Analysis and Evaluation

Director, U.S. Army Cost and Economic Analysis Center

Commanding General, Operational Test and Evaluation Command

Additional Members as Required

Chief of Engineers

The Surgeon General

CG, Military Traffic Management Command

CG, U.S. Army Space and Strategic Defense Command
Commander, U.S. Army Safety Center

Chief of Public Affairs

* Normally same person

(3) Agenda- Provided below isatypica agendafor the ASARC Review.

Item Presenter Time

Introduction PEO 5min
User Briefing TSM 20 min
Deveoper Brigfing PM 30 min
Operationd Effectiveness OPTEC* 10 min
Affordability PAED 10 min
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Discusson All 40 min
Summary of Decision AAENCSA 5min
Tota 120 min

* |f there are no test issues, the PM may brief this portion of the presentation

(4 Preparations - The find MIPS should answer dl questions and identify the issues needing
resolution by the ASARC. The ASARC briefing presentation should be prepared based on the information/data
included in the MIPS. Background on al areasto be briefed in the ASARC - user, developer, tester, affordability
- are contained in the MIPS. Some PMs may choose to include the ASARC briefing dides with the MIPS, thus
having a sngle document/package for the ASARC Principals to review. The overdl briefing package should
include information on the topics/areas indicated bel ow:

(& The User briefing should focus on issues rdated to system requirements and should
provide a validation of the requirement. Discussion of the threat must be included in order to identify those
current projected enemy capabilities that drive the requirement or affect its ability to operate in the threet
environment. At a MS I, certification is required that the forces will be prepared to accept and operate the
system when fielded.

(b) The Developer briefing should include an update of accomplishments to date and
compliance with previous directions; primarily a description of the issues rdated to dternatives for the future of
the program. The briefing must also address acquidition srategy, schedule, current and future Exit Criteria, and
cost. Schedule issues and associated risks must be discussed.

(©) TheOPTEC briefing should present the results of required testing and must indicate if
the system is operationaly effective and suitable (if no test issues exigt, the PM may cover testing results in the
developer part of the briefing).

(d The DPAE will brief the Affordability Assessment, which usesthe Army Cost Postion
asthe basis.

(e The ASARC IPT Fecilitator/DASC will present any unresolved issues and the Army
Staff’s Risk Assessment.

d. The Find ASARC IPT medting is chaired by the VDISC" or the ASARDA Deputy for Systems
Management. The purpose of the meeting is to determine if the program is ready to proceed to the MILDEP
Review, and to review the MIPS and the ASARC Briefing. The god of thisfina IPT meeting is to ensure that
there are no open issues and no non-concurrences going into the MILDEP review. If this is not the case, the
ASARC IPT will identify any remaining issues which require guidance or resolution at the MILDEP review.

(1) Attendance - This Find ASARC IPT meseting will normally be attended by the PEO, PM, dll
ASARC IPT members, and any dtaff principas that might be involved in issue discusson and resolution.
ASARC IPT members will determine if their staff principal should attend and advise the PM and DASC
accordingly. This should only be necessary if the office has an unresolved issue to be briefed and the principd’s
representation is needed to discuss and resolve the open issue. If the staff principal does not attend, the ASARC
IPT member should be prepared to confirm the principa’ s concurrence with the contents of the MIPS.
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(2) Agenda- The typica agenda should include a run-through of the proposed briefing dides by
the briefers. Where there are issues which require a gaff principa to attend, more time may be dlocated to the
discusson period. Briefers should present only the information required to support the decisions requested. It is
important that all remaining issues are accorded afair hearing and every effort made to reach resolution prior to
the MILDEP Review. A typicd Agendais provided below:

Item Presenter Time
Introduction PEO 5min
User Briefing TSM 20 min
Deveoper Briegfing PM 30 min
Operationd Effectiveness OPTEC 10 min
Affordability PAED 10 min
ASARC IPT Memo DASC 20 min
Discussion All 20min
Summary of Decision Chairman 5min
Total 120 min

(3) Preparations - It is the responghility of the PM and the DASC to make arrangements for the
mesting to include sdecting the date, reserving a room and notifying atendees. It should be held 4-5 days before
the scheduled brief to the MILDEP. The SARD, DISC4, and ASARC briefing rooms are dl adequate for this

purpose.

(4)  Outcomes - It isimportant to make every effort to conclude this meeting with no unresolved
issues. It is the responsibility of the VDISC* or the ASARDA Deputy for Systems Management to determine if
the program is ready for the MILDEP review. He aso decides whether or not to recommend a* Paper ASARC
to the MILDEP. The PM will prepare a recommended attendance list for the ASARC based on the
issues/outcomes of this meeting. In the event that issues gill remain, the ASARC Review will be held. The
Recommended Attendance List will be provided to the ASARC Executive Secretary before find invitations are
issued.

4- 8. Cost Analysis Improvement Group (CAIG)

a Thegod isto provide the CAIG Chairman with athorough understanding of the ACP. Thisincludes
the assumptions, data, and analysis made to support the ACP, which is based on the content in as described in the
CARD (Section 4-2). The program overview includes acquisition strategy, technologies involved, inventory
objectives, and operationa concepts. The ACP can be aresult of joint estimating or reconciliation. See section
4-6, Cost Review Board (CRB).

b. CAIG required documentation
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(1) The DoD 5000 requires draft documentation of the POE, CCA, and ACP be provided to the
CAIG no laer than 45 cdendar days before OIPT. For delegated programs, the draft documentation is due
45 cdendar days before the ASARC's Milestone 11 or 11l review. To be determined (TBD) entries are
unacceptable. The CEAC anadys must provide the CAIG with the fina documentation of the updated POE,
CCA, and ACP.

(2) The draft documentation of POE, CCA and ACP mug contain the analyses to support the
edimates. These include the specific assumptions, calculations, and supporting anayses in enough detail to dlow
the CAIG g&ff to replicate the estimates. The draft documentation is complete documentation.

(3) Thefind ACP will contain the changes made after the submission to the drafts. The CAIG
must receive thefind ACP at least 10 cdendar days before a scheduled OIPT.

(4 Copies of the planned CAIG briefing and backup charts, and the briefing text (if it exists)
should be submitted to the CAIG prior to the briefing.

c. CAIG briefing

(1) The briefing is scheduled to occur no later than 21 days prior to the OIPT. The format for
CAIG brigfingsistailored for each individua program. Ordinarily, within the generd guiddines provided below,
the CAIG, PM and CEAC action officers agree to a briefing format in advance. The format and content will
depend on theissues. Typica dementsfor a CAIG briefing are;

(& ThePOE, CCA (if prepared) and ACP. Note The POE and ACP can be the same if
they are prepared by ajoint IPT and it is approved by the ASA(FM&C).

(b) Reconciligtion of each of the mgor cost dement variances among the POE, CCA, and
ACP.

() Priceescaation indicesused.
(d  Summariesin base-year and then-year dollars.
(& Proposed funding for each dternative.

() A year-by-year comparison of the ACP with the program in the late POM and
Presdent's budget.

(2) Atypicd CAIG briefing will last no more than 2 hours.

4-9. Selected Acquisition Report/Unit Cost Report (SAR/UCR) format

The SAR/UCR format provides for standard, comprehensve summary cost reporting for mgjor
acquigition programs. Thisformat is based on the datain the SAR and the UCR (section 6, Defense Acquisition
Executive Summary). These reports are required by lav—the SAR by Title 10, U.S. Code, Section 2432 and the
UCR by Title 10, U.S. Code, Section 2433. Figure 4-21 presents the SAR/UCR format that contains cost data
required in the SAR and the UCR. These data ad in showing basdlines for total program acquisition costs and
unit cost reporting. In addition, they aid in determining the variances during the program's life cycle. The
SAR/UCR format as designed provides a crosswalk from a cost estimate using the CES to the SAR basdine and
Program Deviation Reports. The SAR basdline reflects the codt, schedule, and performance estimates of the
program &t the milestone decison point. For a pre-Milestone |1 report, the SAR reflects the current estimate of
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cog, schedule, and performance parameters for the initid submisson's "as of" date. The SAR requires cogsin
both base-year and then-year dollars.

SAR/UCR FORMAT
.  PROGRAM ACQUISITION

a Base- Then-
COST Year $ Year $
Development (RDT&E) N/A
Procurement N/A

WBS1 N/A
WBS 2 N/A
N/A
. N/A
WBSn N/A
Total Flyaway N/A
Other Weapon System Cost N/A
Peculiar Support Equipment N/A
Initial Spares N/A
Construction (MILCON) N/A
TOTAL (FY XX base-year $) N/A
Escalation (total dollars)
Development (RDT&E) N/A
Procurement N/A
Construction (MILCON) N/A
TOTAL (then-year $) N/A
b. QUANTITIES
Devedopment (RDT&E)*
Procurement
Total

Il. PROGRAM ACQUISITION UNIT COST SUMMARY

(then-year $)
Base- Then-
Program Acquisition Year $ Year $
(@) Cost (total then-year $) N/A
) Quantity (total)
A3) Unit Cost ( (1)+(2) ) N/A

NOTE: * Must be"fully configured” for operational use to be counted.

Figure 4-21. SAR/UCR Format
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SAR/UCR FORMAT

1.  OPERATING AND SUPPORT COSTS
(Milestone Il and later, only)

a Base- Then-
Average Annual Cost Per Unit of Measure Year $ Year $
(elements approved a Milestone 1)

Example:

Personnel N/A
0& S Consumables N/A
Direct Depot Maintenance N/A
Sustaining Environment N/A
Other Direct Costs N/A
Indirect Costs N/A

Tota N/A

b. Contractor Current Balance
Support Costs (then-year $) & Prior BYl1 BY2 to Total

Complete
O&M

Industrial Fund
IV. COST/QUANTITY INFORMATION

a  First Unit Cost
b. Slope (%, B value)

c. Tabular Data Fy 1 FY2 e FY n Total
Quantity
Flyaway Cost (base-year $)
Nonrecurring
Recurring

Plot Points (X-axis)

Figure 4-21. SAR/UCR Format (Continued)

4-10. PPBES support analysis

a The cogt dements, as defined, provide an estimating dructure that tracks directly to the budget
reporting requirements.  In generd, the RDT& E-funded dements will normaly roll into a specific project
number. This assumes that any RDT&E needed to develop system-specific support equipment will be funded
under the PM’s project number. The PM, in turn, will fund the support equipment efforts. The procurement-
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funded elements, as designed, directly map to the required P-Forms. This assumes the system’s PM will buy all
support equipment required for the system, with these costs appearing in the P-1 line.

b. Figure 4-22 presents the crosswak between the cost eements and the RDT&E forms. Figure 4-23
presents the crosswak between the cost eements and the procurement forms.  Figure 4-24 provides the AR 100-
XX perspective on procurement accounts for each appropriation.

COST ELEMENTS TO RDT&E FORMS

SYSTEM-SPECIFIC OTHER

COST ELEMENTS PROJECT NUMBER PROJECT NUMBER
1.0 RDT&E FUNDED-ELEMENTS $
101 DEVELOPMENT ENGINEERING *
1.02 PRODUCIBILITY ENGINEERING AND PLANNING (PEP)  *
1.03 DEVELOPMENT TOOLING *
1.04 PROTOTYPE MANUFACTURING *
105 SYSTEM *

ENGINEERING/PROGRAM

MANAGEMENT
1.06 SYSTEM TEST AND EVALUATION *
1.07 TRAINING *
1.08 DATA *
1.09 SUPPORT EQUIPMENT *
110 DEVELOPMENT FACILITIES *
111 OTHERRDT&E *
* All the RDT& E-funded elements are included in the 1.0 rollup. The detailed cost-estimating structure is

provided to support the estimating process. Each RDT&E project is described by an Army Management Structure
Code (AMSCO). In most cases, the first digit of the AMSCO identifies the major force program, the second digit
identifies the budget activity, the third digit identifies the research category, and the fourth, fifth, and sixth digits
identify a unique serial number. The first three elements are identified below.

Major Force Program Budget Activity Research Categories

1. Strategic 1. Basic Research 6.1 Basic Research

2. General-Purpose Forces 2. Applied Research 6.2 Applied Research

3. Intelligence, Communications, 3. Advanced Technology 6.3A Advanced Technology
and Other Activities Development Development

4. Demonstration and Validation 6.3B Demonstration and Validation
5. Engineering and Manufacturing 6.4 Engineering and Manufacturing

Development Development
6. Research and Development 6. Management Support 6.5 Management Support
7. Central Supply & Maintenance 7. Operationa Systems 6.6 Operationa Systems
Development Development

Figure 4-22. Crosswalk from Cost Elements to RDT&E Forms
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COST ELEMENTS TO PROCUREMENT FORMS

2.0 PROCUREMENT-FUNDED ELEMENTS

P-1 Line (FY 92 and beyond)*

2.02
2.03
2.04
2.05
2.06
2.07
2.08
2.09
2.10
2101
2.102
2.103
2.104
2.105
2.106
211
214

RECURRING PRODUCTION

ENGINEERING CHANGES

SYSTEM ENGINEERING/PROGRAM MANAGEMENT
SYSTEM TEST AND EVALUATION, PRODUCTION
TRAINING

DATA

SUPPORT EQUIPMENT

OPERATIONAL/SITE ACTIVATION

FIELDING

INITIAL DEPOT-LEVEL REPARABLES (SPARES)**
INITIAL CONSUMABLES (REPAIR PARTS)**
INITIAL SUPPORT EQUIPMENT
TRANSPORTATION (EQUIPMENT TO UNIT)

NEW EQUIPMENT TRAINING (NET)
CONTRACTOR LOGISTICS SUPPORT

TRAINING AMMUNITION/MISSILES**

OTHER PROCUREMENT

Separate P-Form Line—Support Equipment and Facilities

201

212

213
NOTES:

NONRECURRING PRODUCTION
WAR RESERVE AMMUNITION/MISSILES**

MODIFICATIONS
* There are some commodity-specific forms (such as the P-5) that require
alower level of detail than required by the time-phased matrix. However, this
level of detail is normally included in the cost estimate documentation.
*x Normally this element of cost (while an element of the system'slife cycle
cost) will not be included in the P-1 line for the system.

Figure 4-23. Crosswalk from Cost Elements to Procurement Forms
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AR 100-XX TOP-LEVEL PROCUREMENT APPROPRIATION DESCRIPTION

10000000  Aircraft Procurement, Army 20000000 Missile Procurement, Army
11000000  Aircraft 22000000  Other Missile

11100000 Fixed Wing 22100000 Surface to Air
11200000 Rotary 22200000 Air to Surface
12000000 Modification of Aircraft 22300000 Anti-Tank/Assault
13000000  Sparesand Repair Parts 23000000  Modification

14000000  Support Equipment and Facilities 24000000  Sparesand Repair Parts

25000000  Support Equipment and Facilities

30000000  Procurement Weapons and Tracked Combat Vehicles, Army
31000000 Tracked Combat Vehicles

31100000 Tracked Combat Vehicles

31200000 Modification

31300000  Support Equipment and Facilities

32000000  Weapons and Other Combat Vehicles

32100000  Weapons and Other Combat Vehicles

32200000 Modification

32300000  Support Equipment and Facilities

40000000 Procurement Ammunition, Army 50000000  Other Procurement, Army

41000000 Ammunition 51000000  Tactical and Support Vehicles

41100000  Special Ammunition 51100000 Tactical Vehicles

41300000 Small/Medium Caliber Ammunition 51200000 Nontactical Vehicles

41400000  Avrtillery Fuses 51300000 Modifications

41500000 Miscellaneous 51400000 Support Equipment and

Facilities

42000000 Ammunition Production Base Support 52000000  Communications and Electronic

Equipment

53000000  Other Support Equipment

Figure 4-24. AR-100-XX Procurement Accounts

4-11. Contract summary analysis

The POE and CCA documentation should provide a track to the mgor dements of the program
contracts.  This track should support contract andyss and cost/schedule analyss. The key to this is the
development of the program WBS. This manual does not present a format because there is no pecific or generic
format that applies.
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CHAPTER 5 - MATERIEL SYSTEMS SPECIAL TOPICS

5-1. Introduction
This chapter provides an overview of specid topics on materid systemslife cycle cogting.
5- 2. Unit cost definitions

The definitions for the seven key cogt terms from DoD 5000.4-M are shown in appendix L. Figure 5-1
presents the new cost eements (appendix E) crosswalked to the DoD 5000.4-M terms. Also, the figure presents
the crosswalk to the Unit Cost Report (UCR) and the Sdlected Acquisition Report (SAR) definitions.

5- 3. Analysis of Alternatives (AOA)

a TheCogs and Operationa Effectiveness Andyss (COEA) is the predecessor of the ACA. An AOA
shall be prepared and consdered at gppropriate milestone decision reviews of ACAT | programs, beginning with
program initiation (usudly Milestone I). For ACAT IA programs, an AOA shdl be prepared by the
Procurement Systems Andys for consderation a Milestone 0. These andyses are intended to:

(1) Aidand document decison making by illuminating the relative advantages and disadvantages
of the dternatives being conddered. Show the sengtivity of each dternative to possble changes in key
assumptions (eg., threat) or variables (eg., selected performance capabilities). Where appropriate, include
discussion of interoperability and commondity of components/'systems that are smilar in function to other DoD
Component programs or Allied programs. The andyss shdl ad decison makers in judging whether or not any
of the proposed aternatives to an existing system offer sufficient military and/or economic benefit to be worth the
cod. There shdl be a clear linkage between the AOA, system requirements, and system eva uation measures of
effectiveness.

(2) Foder joint ownership and afford a better understanding of subsequent decisons by early
identification and discussion of reasonable dternatives among decison-makers and daffs a dl leveds. The
andysisisintended to be quantitatively based, producing discussion on key assumptions and variables.

b. The DoD Component (or Principal Staff Assstant (PSA) for ACAT IA programs) responsible for
the misson areain which a deficiency or opportunity has been identified normally preparesthe AOA.

(1) The DoD Component Head (or PSA for ACAT IA programs), or as delegated, but not the
Program Manager (PM), is respongble for determining the independent activity responsible for preparing the
anayss.

(20 The leed DoD Component for a joint program is responsble for ensuring that a
comprehengve andyssis prepared for ajoint program. If the single analyssis to be supplemented by individua
DoD Component developed andyses, the lead DoD Component shdl ensure that the assumptions and
methodol ogies used are consigtent across the analyses.

(3) For ACAT ID and ACAT IAM programs, the DoD Component Heed or designated officia
shal ensure coordination with the Under Secretary of Defense (Acquistion and Technology)
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Cost Elements

1.0

Development Engineering
Producibility Engineering and Planning
Development Tooling

Prototypes Manufacturing

System Engineering/Program Management
System Test and Evaluation

Training

Data

Support Equipment

Development Facilities

Other RDT&E 1. Development Cost **

1.01to 1.06, 2.01 to 2.05, 2.104
Development Engineering

Producibility Engineering and Planning
Development Tooling

Prototype Manufacturing

System Engineering/Program Management
System Test and Evaluation
Non-Recurring Production

Recurring Production

Engineering Changes

System Engineering/Program Management
System Test and Evaluation, Production

Transportation 2. FLYAWAY Cost **

2.01t02.09, 2.103, 2.104, 2.105, 2.106
Training

TA

Support Equipment

Operational/Site Activation

Initial Support Equipment

New Equipment Training

Contractor Logistics Support 3. Weapon System Cost

2.01 thru 2.10

Fielding 4. Procurement Cost (*) **

1.0, 2.01t02.10, and 3.0

Development Construction
Production Construction
Operational/Activation Construction

Other MC 5. Program Acquisition Cost (*) ***

4.0, 5.0, 6.0 past Milestone 111 and 2.11, 2.12, 2.13, 2.14
Crew

Maintenance

System-Specific Support

System Engineering/Program Management
Replacement Personnel

Other MP

Field Maintenance Civilian Labor
System-Specific Base Operations
Replenishment Spares

Replenishment Repair Parts

Petroleum, Qil, and Lubricants

End-I1tem Supply and Maintenance
Transportation

Software

System Test and Evaluation, Operational
System Engineering/Program Management
Training

Other O&M

Class X War Reserve

Other DBOF

Training Ammunition/Missiles
Modifications

Other Procurement 6. Ownership **

[12

1.0 Thru 6.0 7. Life Cycle Cost

Figure 5-1. Crosswalk from Cost Elements to Unit Costs

*  CPUC (current procurement unit
cost) equals the P-1 line for a
given fiscal year (adjusted for prior
or current year advanced procurement)
divided by quantity. The P-1line
normally should match to procurement
cost.

** Same as DoD 5000.4-M and UCR

*** PAUC (program acquisition unit
cost) equals program acquisition
cost divided by quantity.
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(USD(A&T)) or Assgant Secretary of Defense (Command, Control, Communicetions and Intelligence)
(ASD(Ca3I)) deff, the Joint Staff (or PSA) staff, the DOT&E saff, and the Director, Program Anadyss &
Evauation (PA&E) daff takes place early in the development of the aternatives andlyss. The daffs can make
valuable contributions by ensuring that the full range of dternatives is considered; organizationa and operationa
plans are developed with input from the Commanders in Chief of the Unified Commands and are conggtent with
U.S. military strategy; and joint-service issues, such as interoperability, security, and common use, are addressed.
To form the basis for development of an analysis plan, the Director, PA& E shdl prepare guidance for the AOCA
in coordination with the offices listed above. This guidance shall beissued by USD(A&T) or ASD(C3l).

¢. Normdly, the DoD Component completes the andyss for ACAT | programs and documents its
findingsin preparation for a program initiation decison (usudly Milestone (1). The Milestone Decision Authority
(MDA) may direct updates to the analyss for subsequent decision points, if conditions warrant. For example, an
AOA may be useful in examining cogt performance trades a Milestone 1. An AOA isunlikely to be required for
Milestone I11, unless the program or circumgtances (eg., threat, dliances, operating aress, technology) have
changed sgnificantly. If the MDA determines that an AOA is required for ACAT IA programs after Milestone
0, the PM shall incorporate the analys's into the cost/benefit element structure and process described in 5000.2-R
Paragraph 3.5.1.

d. A frequent focus of cogt effectiveness andyss is the integration, or combination of cost and
effectiveness results. There is no sandard approach or single methodology for comparing cost and effectiveness
to identify preferred dternatives. Rather, judgments about the relative importance of threats, needs, and tactics
ae important to the find decidon. Cos efectiveness andyss can  ad the
decison process by providing a strong andytical framework. This framework provides a badsis for ranking
dternatives, identifying issues, highlighting implications of individua aternatives, and identifying variables that
driveresults. Inthisregard, cos effectiveness andysis should compare dternatives in the following context:

(1) Onthebasisaf ether equa cost or equd effectiveness.
(2)  Identifying absolute values for measures of cost and effectiveness.

(3) Using cod effectiveness ratios or weighted measures carefully. The andyst should clearly
explain their use such that the decision maker can interpret the results properly. The andyst should use ratios or
welighted measures only with absolute vaues for cost and effectiveness measures.

(4  Identifying dominating relaionships.
(5) Determining a what threshold results occur or change.

(6) Highlighting factors that determine relative ranking of aternatives

5- 4. Unit cost, Army Working Capital Fund (AWCF), and surcharge

a Thetotd cost-per-output, or unit cost, concept entails that al costs incurred within a defined unit
cogt activity should be related to the output of that activity. This concept supports mission budgeting, mission-
focused managing, and measuring the work performed in each unit cogt activity. Cost that cannot be identified
directly to a product or service can be formulated based on alocation methodologies appropriate for the unit cost
activity. This approach has the advantage of encouraging DoD managers to look at al codts, including indirect
cogs plusthe G& A codts, in terms of the output of their business activity (vice the entity itself). Unit costs, once
properly mapped and verified, thus have the potentid for communicating commonly accepted resource
requirements, and are a tool to manage, to measure work performance, and to use as the bagis for variance
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andyss.  Further, where unit costs are indeed accurate and timely, the concept helps earlier manageriad
intervention when cog-to-output gods are not achieved.

b. AWCF combines exising commercial or business operations into a sngle revolving, or business
management, fund. The Army's initid business areas were in revolving funds, but future business areas will
include activities from other than revolving funds. Setting up the AWCF does not change any previous
organizetiond reporting structure or command authority rdationship. Combining business activities under a
sngle Treasury Code dlows consolidetion of cash management, while functiond and cost management
respongbilities remain with the Military Departments and Defense Agencies. Prices for goods and services
produced in a component's business area remain the respongbility of that component and are set on a bregk-even
bass over the long term. Profits, if they occur, are returned to customers through lower rates in later years.
Losses, if they occur, are recouped through increased ratesin later years.

c. AWCF was percelved as the ided vehicle by which totd mission budgeting could be accomplished
through revolving fund principles. Business-type cost accounting systems were dready being used in the origind
AWCF business areas and had the potentia to be expanded to recognize both operating costs and capital
(amortized) costs. Further, by operating under the premise that directly funded operating forces—the customer,
such as Army divisons, Air Force wings, and Navy carrier groups—place demands on AWCF business areas
through requigitions and job orders, the provider support infrastructure would be indirectly funded to the level of
their sdles. Notethat thereisno direct funding of the provider business aress.

d. A god of the AWCEF isto balance total revenues with total net operating costs. Net operating costs
adso include dl gains and losses on inventories, capitalization, and transfers to reutilization and marketing. Tota
costs will not include requirements funded by appropriations such as war reserve appropriated amounts. The
standard price of items will include a surcharge to cover logistics operations costs.  Logistics operations costs
represent the total cost of operations for a business area. These cods include integrated materiel management,
supply depot operations, and second-degtination transportation. Integrated materidd management primarily
includes supply management cogts, for example, inventory management, procurement, maintenance managemen,
and G&A expenses. Supply depot operations include those codts to receive, ship, store, and preserve the
inventory. Second-destination transportation includes those costs to move equipment to and from depots and fied
units.  All AWCF sdles will include applicable surcharges, including direct ddiveries from contractors,
commercid items, nongandard items, manufacturer's part numbered items, and other items without a standard
price. The Office of the DoD Comptroller will approve al surcharges, including any special local surcharges.

5-5. Interface with integrated logistics support (ILS) and logistics impact analysis (LI1A)

a ILSandLIAsare crucid for effective system operations after fielding. ILSisakey stepin
the development of a system.

b. Early inthe acquisition process, the developer must define the logistics requirements. Also,
the developer must emphasize ILS comparable to cost, schedule, and performance in tradeoff
decisons. ILS decisons gpply to al acquisition programs, including nondevelopment item (NDI), as
well as development programs, both mgjor and non-mgjor.

5- 6. Interface with program baseline

a Basdining captures the program, in detall, for any given phase of the program. The basdine shall
embody the cost, schedule, and performance part of the program.
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(1) The concept basdine, approved a Milestone |, shdl apply to the effort in Phase I,
Demondtration and Validation.

(2) The devdopment basdine, approved a Milestone 11, shdl apply to the effort in Phase Il,
Engineering and Manufacturing Devel opment.

(3) The production basdine, approved a Milestone 111, shdl apply to the effort in Phase Il1,
Production and Deployment.

b. Each basdine will contain gods for key cog, schedule, and performance parameters to include
supportability. Normally for each god, a minimum acceptable threshold exigs. The thresholds set deviation
limits that the program manager may not trade off. DoD 5000.2-R requires acquisition program basdlining and
deviation reporting for dl ACATSs.

5-7. Financial analysis

Financia analyss is the process of andyzing financia performance through various anaytical
approaches and techniques. In the Financia Analyss Primer (gppendix M), financia andlysis is defined as an
assessment of a company's past, present, and projected future financia condition, with the god of evaluating its
financia ability to perform. The Financid Andyss Primer is designed for managers and anaysts who are
interested in financia analyss. The primer is not intended to provide detailed "how to" indructions. Ingteed, it
provides a discusson of the importance of financiad andyss to the Army and various approaches to its
accomplishment.

5-8. Operating and Support Management Information System (OSMIS)

a The Army developed OSMIS to provide a centralized deta base for O&S information on fielded
materiel systems. OSMIS had its origin in a 1974 initiative from OSD to improve the visibility and control over
materid sysems O&Scods. Theinitiative called for the Services to develop a management information system
to report the actual O& S cogsfor fielded materiel systems. OSMIS isthe Army's response to that requirement.

b. Each fiscd year, CEAC produces in-depth reports on materiel sysems costs captured in the
OSMIS database. Thereports aretitled:

Volumel - Aviation Sysems

Volume Il - Combat Systems

Volumelll - Artillery/Missle Sysems

VolumelV - Tacticd Systems

VolumeV - Engineer/Condruction Systems
Volume VI - Communications/Electronics Sysems

c. These volumes provide reference data for each maerid sysem which supports the following
anadyses.

(1) Summarized cost comparisons for weapon systems,

(2 Annuad MACOM codts,
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(3)  Weapon sysem MACOM OPTEMPOS,

(4  Annua weapon system depot civilian and military labor costs in comparison to Aviation
Intermediate Maintenance (AVIM), Direct Support/General Support (DS/GS), and Directorate of Logistics
(DOL) military and civilian labor costs,

(5 Average cost to rebuild/overhaul and repair by weapon/materiel system;

(6) Specific national stock number (NSN) cost driver detail a the Total Army leve for
consumable and reparable; and

(7) Hidorica Class IX reparable and consumable consumption rates (quantity per hour or per
mile).

(8) Training Resource Modd OPTEMPO rates to include change in logigtics and supply policy
for budget development.

d. MACOMSs included in these reports are: Forces Command (FORSCOM), U.S. Army, Europe
(USAREUR), Eighth U.S. Army (EUSA), U.S. Army, South (USARSO), Training and Doctrine Command
(TRADOC), U.S. Army Pacific Command (USARPAC), Army National Guard (ARNG), U.S. Army Reserve
(USAR), and U.S. Army Specia Operations Command (USASOC).

5-9. Sunk costs

a Sunk cogts are dl past expenditures or irrevocably committed funds related to a given cost estimate.
Analydts can express sunk cogts in ether current or congtant dollars, but it must be explicitly stated as to what
type of dollarsthey are. Normally, andysts should not use sunk costs in dternatives for decision making asthey
reflect previous choices rather than current choices. However, in some cost effectiveness anadlyses, andysts may
use sunk cogts in aternatives that consider the value of existing assets versus buying new assets. Sunk costs are
an important basis for estimating future trends and are required when documenting the program LCC. As a
generd practice, andysts estimate costs without regard for which portions, if any, are programmed, budgeted,
appropriated, obligated, committed, invoiced, or expended. In life cycle costing, cost andysts must identify all
unk costs and should identify them by cost dement.

b. To hdp tracking to the PPBES process, analysts should separate sunk costs in the estimate in two
groupings. The firdt is the year preceding the current year. Prior year (PY) is the name of this first grouping.
The second isatotd of dl the previous years exclusve of the PY.

¢. Funding policy changes have resulted in new cost dement definitions. Asaresult, formerly reported
sunk costs do not conform with the new CES used in this manual. The new CES contains specid cost dements
for sunk cogt only. Thisdlows analysts to incorporate directly estimates completed under previous guidance into
the new CES. These new cost dements are in the procurement and O&M "other" cost eements (seefigure 5-2).
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Cost Element
2.0
214

2141

2142

2143

2144
5.0
512

5121

5122

5123

PROCUREMENT-FUNDED ELEMENTS
Other Procurement

Replenishment Spares (sunk prior to DMRD 971 funding changes). Thiseement includesall
other replenishment spares that are not contained in any of the other procurement funded cost
eements

War Reserve Spares (sunk prior to DMRD 971 funding changes). This dement includes all
other war reserve spares that are not contained in any of the other procurement funded cost
eements.

Depot Maintenance Materid (sunk prior to DMRD 971 funding changes). This eement
includes dl other depot maintenance materid that are not contained in any of the other
procurement funded cost eements.

Other.
OPERATIONS AND MAINTENANCE-FUNDED ELEMENTS
Other O& M.

Initial Repair Parts (sunk prior to DMRD 971 funding changes). Thiseement includesal
other initia repair partsthat are not contained in any of the other O& M funded cost eements.

War Reserve Repair Parts (sunk prior to DMRD 971 funding changes). This eement includes
al other war reserve repair parts that are not contained in any of the other O& M funded cost
dements

COther.

Figure 5-2. Special Sunk Cost Categories
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Chapter 6 - Environmental Costing

CHAPTER 6 - ENVIRONMENTAL COSTING

6-1. Introduction

The magnitude of the Environmental, Safety and Health (ESH) portion of wegpon system life cycle costs
isggnificant. One andyss has estimated that 80% of the cogts to handle, treat and dispose of wastes within DoD
fecilities and ingalations are directly related to weapon system operations, maintenance and disposa. Another
study has estimated that every wegpon system dollar spent to acquire hazardous materials will require eighty (80)
dollars over the life cycle to manage, control, and ultimately dispose of the hazardous materiad. Environmenta
cods are potentialy a sgnificant cost when viewed over thelife cycle of asystem. For thisreason, it is epecidly
important that environmenta costs be included in the acquigition costs of a sysem. Therefore, dl LCCE must
address environment codts.

6- 2. Background

a In November 1994, the Generd Accounting Office published areport on the status of DoD’ s efforts
at pollution prevention. Cost estimating and cost andlysis were cited in that report asfollows:

“DoD has not issued guidance for performing life-cycle cogts analyses for comparing the costs of toxic chemicals
with less toxic chemicals. As a reault, purchasing decisons are not dways environmentally sound or cost
effective because they are generally based on the initia price of the materid. Life cycle costs associated with
environmental consderations, such as the cost to digpose of hazardous waste, are not considered and can tota
more than the purchase price. *

b. Environmenta cogting issues, such as restoration and cleanup cogts within the DoD, have increased
dramatically over the last few years. Thisis due, in large part, to stronger and more stringent environmentd,
legidative, and regulatory requirements that have made the identification and estimation of environmental cods
for programs more critical than ever. Present environmenta costing guidance can generaly be summarized under
one of three main themes.

(1) Timing of Environmental Codting Activities. Almog dl environmental guidance indicates
that planning should begin as early as possible. DoD 5000.2-R refers to the Programmatic Environmental Safety
Hedth Evauation (PESHE) for integrating environmenta considerations into the acquidtion drategy a the
earliest possble time. It is well recognized that the greatest cost benefit occurs when the correct decisons are
made early enough in the acquidtion life cycle to avoid rework or post fielding modifications. For this reason,
Program Office Estimates (POE's) are required to include al relevant environmental costs as early as Milestone
l.

(2) Life Cyde Cod Alternatives. It is imperative that program decisions be based upon the
program life cycle cost and not solely on the program acquisition cost. Therefore, the life cycle cost becomesthe
messure of merit for examining environmental dternatives. From an environmental perspective, that means that
dl dternative direct and indirect costs must be weighed for acquigtion, manufacturing, supply use, storage
inventory control, treetment, recycling, emission control, training, work place safety, labeling, hazard assessment,
engineering controls, medical monitoring, regulatory overhead, spill contingency, disposd, remedid actions,
liability, etc.

(3 Induson of ESH Cods in POES. Recent guidance from the DoD Cost Andyss
Improvement Group (CAIG) dstates that environmental costs should be included in program cost estimates. This
guidance stresses demilitarization and disposal aswell as environmental cogs that may arise in any mgor element
of the POE cogt estimating or work breskdown sructure (CES'WBS) and includes cogts arising from
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requirements for pollution prevention, compliance, conservation, hazardous waste management and disposd,
converson, and Ste cleanup.

c. DoD 5000.2-R, Section 4.3.7, requires that ESH be integrated into the systems engineering process
that trandates operational needs and requirements into a system solution, including design, manufacturing, test
and evduation, and support processes and products. These recent changes to policy propose that, where the
environmental costs cannot be separately broken out, the cost estimate should present evidence that the
environmenta costs are adequatdly accounted for ésawhere in the estimate.

6- 3. Environmental Cost Methods and Work Breakdown Structure (WBS)

a  One of the challenges facing the cost estimator is how to integrate the ESH codts into a program
specific work breskdown structure. Guidelines and costing preferences have ranged from costing the ESH impact
wherever it is appropriate in the WBS, to costing the ESH as a single entry at each acquisition phase to obtain the
total ESH cost. One popular recommendation has been to map the ESH breskdown structure to the program
work breskdown gructure, beginning at the subsystem level and moving progressively to lower levels as the
system becomes better defined during the acquisition cycle. Based upon the data normally available during the
Engineering and Manufacturing Development Phase, the cost andyst should be able to collect costs at WBS leve
five or sx for components that have potentid ESH impact (such as a solid rocket motor). Although this is the
preferred gpproach, one drawback to the WBS approach is that it may result in some rather large cost
spreadsheets. For analysts choosing to cost ESH in this manner, a matrix mapping the ESH breakdown for each
CESisprovided in Table 6.1 at the end of this chapter.

b. Another recommendation isto cost the ESH impact as a sngle entry at each mgjor acquisition phase
of the POE. Anaysts wishing to use this methodology to estimate ESH cogts can find a sample format in Table
6.2 which is ds0 located at the end of this chapter. Regardless of the approach used, keep in mind two generad
ESH codting objectives:

(1) Firg, ensurethat dl environmental cogs are included in the program estimate.

(2) Second, provide vighility to the environmental costs such that acquisition and supporting
decisions can be based upon them.

c. Insummary, what to cogt and how much detail to place in the cost estimate will depend upon an
accurate assessment of the program and the CARD. If the ESH risk for the program is significant over 10% of
the life cycle costs and has the potentid for environmentaly catastrophic events or results in significant amounts
of hazardous materids, etc. then a significant amount of cost analysiswill be necessary. A redlistic CARD isthe
find driver in determining the specific cost estimating requirements since dl program cost estimates must aign
with the information in the CARD. If a cogt andys discovers, during the assessment, that a program has
potentia for sgnificant ESH risk or ESH codts, then it is appropriate to provide that information to the authors of
the CARD for amendment. This assures that the CARD accurately reflects the ESH risks of the program and
that the cost estimate addresses the costing requirements.

6- 4. Environmental Cost Estimating Tools

a This section ligts severd tools the cost andyst may find useful for ensuring that al environmental
cogs are included in the Program Office Estimate (POE). Most current environmental cost modd's estimate the
cogs of environmenta restoration and corrective measures quite well, but they are greetly lacking in their ability
to estimate the cost of environmental activities during the acquisition and support phases. Generdly, the current
cog tools were developed for a specific gpplication and, as a rule, do not meet the diversty required for
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edimating the environmenta costs of wegpon systems. Most ESH cogt estimating tools are designed for PC
operation and require specific technica expertise. If you are interested in any of the models listed below contract
CEAC' s Cost Review Board Support Office at (703) 681-3330.

(1) The Funding Edimator Tool for Weapon Sysdem Podllution Prevention. This tool was
designed to be used by the program manager to develop strawman funding requirements for pollution prevention.

(20 The Hazardous Materids Life Cycle Cogt Edtimator (HAZMAT) Modd. The Human
Systems Center at Brooks AFB has dso developed the Hazardous Materials Life Cycle Cost Estimator
(HAZMAT) Modd. The HAZMAT was developed to support DoD pollution prevention initiatives conducted
throughout a wegpon sysem’s life cycle. It is designed to perform cost trade-off studies between currently used
materias and other, less hazardous, materids. HAZMAT produces estimates only a the manufacturing and
maintenance process level and is best suited to conduct process level trade-off gudies.  One of its limitations is
that the model requires substance and process-level datato estimate cogsin the early acquisition phases.

(0 The Remedid Action Cost Engineering and Reguirements (RACER)/ Environmental Cost
Engineering Sysem (ENVEST) Modd. This system may be used to estimate activities for on-going programs.
The RACER-ENVEST modd is designed to produce objective, consstent, and reasonably accurate estimates in
the early phases of environmental remediation projects and progressvely more detailed and defensible estimates
asthe project matures. The RACER is aWindows-based environmentd cost estimating system that will estimate
codts for studies, remedia design, remedia action and related ste work. ENVEST is a parametric estimating
model and includes cost models for technol ogies associated with landfills, storage tanks, saills, disposa and waste
pits, low levd radiation waste Sites, and surface runoff..

6- 5. Environmental Cost Estimating Core Activities

a There are severd core activities that are imperative for good ESH cost estimating and analysis.
Each of the activities described occur over multiple phases of the system life cycle. These core activities have
been grouped into five categories.

(1) Paticipation. Participation activities are focused on involving the appropriate agencies in
ESH matters at the appropriate level and phase of the sysem’s acquisition. Participation by the appropriate
agencies a the gppropriate time is essentid to define requirements, identify adternatives, select the best dternative
and obtain the necessary consensus for implementation of the systlem. In system acquisition, it is often observed
that establishing initial participation is the hardest part of continued involvement. Once the habits of participation
are edablished and the benefits demondirated to the participating activities, their participation will be easer to
sustain.  As the system design is being findized and system specifications completed, the opportunities for the
ESH Working Group (ESHWG) to make sgnificant changes are limited. As aminimum, the following agencies
should be participants:

(8 Participation by a cost andys or financid management specidist in the ESHWG will
enable the participants to more quickly identify the ESH cogt issues that should be addressed in the program cost
edimate. The cog andyd or financid management speciaist will aso provide the necessary expertise to
perform some of the life cycle cost trade-offs that may be required later in the program. Early participation in the
program will provide the cost andyst or financid management specidist familiarity with the program’s history
and the dternatives reviewed, during the decision process.

(b) Teding agency involvement is essentia to ensure that the TEMP guidance both mesets
the needs of the developers and testers to comply with al statutory environmental standards.
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() Logidtics agencies need to become involved early in the acquisition process since the
use of hazardous materids and ODC materials can impact support concepts.

(d) User agency involvement is essentid.  The Users will bear the bulk of environmenta,
safety, and hedlth codts of the sysem. ESH issues that reflect operations and support concerns can often be
solved at far less cost early in the acquisition life cycle.

(& Environmenta agencies such as the Army Environmenta Center, the Indudtrid
Ecology Center, and the US Army Corps of Engineers have substantial expertise and cost data, which can be
useful for edimating environmental costs.  Early involvement by these agencies often introduces innovative
solutionsto cogtly environmenta issues.

(20 PHanning. ESH planning must occur as an essentid eement of the overdl acquisition
drategy. Pollution prevention Srategies are important consderations in the overall acquisition plan, such aslife
cycle codt, performance tradeoffs, risks, source selection procedures, budgeting and funding, test and evaluation,
and logidic consderations. Other ESH in the acquidtion drategy include:  demilitarization and disposd,
remediation, litigation and ligbility, ESH management, resource conservation, and compliance.

(& DoD 5000.2-R requires that the acquidtion drategy include a programmeatic
environmental, safety, and health evaluation (PESHE). The PM initiates the PESHE at the earliest possible time
in support of a program initiation decison (usualy Milestone I) and maintains an updated evauation throughout
the life-cycle of the program. The PESHE describes the PM’s drategy for meeting ESH requirements,
edtablishes responghilities, and identifies how progresswill be tracked.

(b) The Defense Federa Acquisition Regulation (DFAR) aso states that the acquigtion
plan shdl ensure compliance with DoDD 4210.15, Hazardous Materia Pollution Prevention.

(3) Coding. Codting refers to ESH cost estimating as well as to the analysis of higtorica costs
necessary for decison making. ESH cogting activities occurs during esch phase of acquisition. The cost
edimating may be associated with other trade-off studies, where only costs sendtive to the trade-offs ae
addressed; or the cost estimating may be more comprehendve, such asin the development of a complete program
cost edimate. DoD 5000.2-R requires that any hazardous materias be identified that may be encountered or
generated during the devel opment, manufacture, transportation, storage, operation, or disposal. The quantities of
each and their associated life cycle costs are to be estimated. Five generd topics are identified as highly relevant
to environmental cogting.

(@ Cost Analysis Requirements Description (CARD). The CARD is important to the
ESH management of a program. It provides the environmental basdine from a costing perspective. The CARD
cannot receive too much emphasis because al program cost esimates are required to be consgent with the
CARD. For this reason, it is essentia that the CARD explicitly identify al ESH requirements, goas, and
directives. ESH professionas and cost estimators must work together to identify the full ESH content of the
CARD.

(b)  The Program Office Estimate (POE). The POE must include cogts for ESH related
activities, products, and services. DoD CAIG guidance specificaly requires that the estimate encompass any
sgnificant ESH costs. Such costs may arisein any, or al, of the mgor segments of the estimate and stem from
activities for pollution prevention, compliance, remediation, restoration , conservation, litigation, liability, added
management or overhead costs, and/or demilitarization and disposd of the syslem.  DoD 5000.2-R requires that
al hazardous materias be identified that may be encountered or generated during the development, manufacture,
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transportation, storage, operation, or disposal. The quantities of each should be estimated over the life of the
system.

() CostRisk and Risk Management.

1) Environmentd cogt risk is defined as the extent that a given technology aternative
or process can be implemented without generating an intolerable level of hazardous materids or unacceptable
environmental damage. In the environmentd area, the potentia for cogt liability during the life of a system,
including remediation and fines, may be difficult to quantify. Environmenta cogt risk may be determined using a
methodology similar to that used for safety analyss where the likelihood of a mishap is combined with the
consequences of a mishap to identify the safety risk. A smilar approach appears to be a workable solution for
edimating environmenta cost risk.

2) Risk management is alarge part of the PM’sjob. From an ESH perspective, the
risk management system should include the results of contractor trade studies, materid subgtitutes, eimination of
certain regulated materids and environmenta compliance during manufacturing.  If extremely hazardous
materids are used, a separate RMP may be required by the Environmenta Protection Agency (EPA). Program
offices may need to be concerned with & least two types of risk: (8) The contractor éects not to manufacture a
component with a hazardous materid and availability of the component is questionable, or (b) A subgtitute
process or materid isused. Thismay put the performance, durability or maintainability of the item at risk.

(d) Cost as an Independent Variable (CAIV). The ESH community supports CAIV for
two reasons. First, CAIV places an increased emphasis on life cycle cog, thereby bringing increased attention to
0& S cogts where the mgority of ESH codts resde.  Secondly, the establishment of aggressive cost objectives
means that ESH solutions or aternatives that result in lower life cycle costs will receive grester support than they
have in the past. This may reverse practices that emphasize lower development and production cods & the
expense of higher user and disposal costs. CAIV provides the opportunity for prepared analyss to demondrate
the benefits of ESH improvements and impact the decision processes.

(& AOA (AOAs). The AOAs take the place of what was formerly referred to as the Cogt
and Operational Effectiveness Analyss (COEA). ESH professonas should provide inputs to the AOA.
Pollution prevention congderations should be part of the assumptions, variables, and condraints, especidly for
the life cycle cost of each dternative. Any updatesto the initid AOA should be sufficiently detailed to permit the
identification of a preferred aternative and its cost. Cogt estimates for AOAs should take into account gross
edimates of invesment and disposal coss. Mog of the ESH cogting associated with the AOA will focus on
comparing life cycle costs for severd dternatives, including those that use less hazardous materials.

(4 Reguirements. The requirements documents, the Operationa Requirements Document
(ORD) and the Mission Need Statement (MNS) describes key boundary conditions that may impact on satisfying
the need and the operationa environments in which the mission is expected to be accomplished. It is appropriate
in this section to address environmentally sensitive issues such as impact to the ozone from use of solid rocket
motors. While there is no requirement in DoD 5000.2-R to address specific environmenta requirements in the
MNS or ORD, usng commands are documenting ESH requirements such as “System must be maintainable
usng no ODCs’. Additionaly, ESH externd requirements, such as Executive Orders and Public Laws, are
levied upon the Service from outsde the DoD. These requirements may Sgnificantly impact system
environmental costs. Reacting to externally generated requirements is best accomplished by a team composad of
program engineers, ESH professonds and cost anaysts.

(5) ESH Engineering and Management. ESH engineering and management is a category of
recurring activities that reviews ESH dternatives and monitors and reports on those that are implemented and all
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documentation associated with federd compliance. Cost estimating supports this category of activities including
modeling and measuring the cost merit of different alternatives.  Subordinate topics of ESH engineering and
management include:

(& Identification and Analysis of Hazardous Materials.

1) This activity is the heart of a PMs ESH responsbility. PMs are charged with
reducing the use of hazardous materias in al phases of weapon sysem development, from concept through
disposd, and finding dternative materias or processes. A key ements in reviewing dternatives is a “could
cog” andyss that includes both direct and indirect costs throughout of the life cycle. Each milestone review
should contain an evauation of hazardous materids and documentation of the program decisons for pollution
prevention.

2) DoDD 4210.15 requires that any hazardous materid decision be based upon
economic andysis (EA) and considering dl cost factors and intangible factors as gpplicable. EAs should continue
throughout the acquisition cycle as better information becomes available.

(b)  Environmental Analysis and the National Environmental Policy Act (NEPA) Process.
The EA and NEPA processes address the environmental analyss that a program may have to perform to comply
with federa requirements and includes the documentation of that anadlysis in a manner that complies with current
DoD acquisition guidance.

1) DoD 5000.2-R, Section 4.3.7 requires PMs to implement NEPA, its
implementing regulations, and appropriate Executive Orders (EO). When required, this andysis beginsin Phase
0 and continues throughout each phase of the acquigtion cycle, updating the information previoudy generated.
The analys's feeds into the Program ESH Evauation (PESHE) required by Section 3.3.6 of DoD 5000.2-R.
(Prior to the revison of DoD 5000.2-R, the Programmatic Environmentad Anayss (PEA) stisfied this
requirement.) The PESHE is the roadmap or environmenta plan that describes the status of documents required
under Section 102 (2) (c) of NEPA and will include the cogt, schedule, and performance impacts of al program
environmenta issues. Beyond the requirements for continuing ESH analyss, there are very few specifics
regarding the content and format of life cycle cost analyss of ESH. Anaysts should by guided by the basic
principles of economics and informed judgment.

2)  Prior to the revision of DoD 5000.2-R, requirements to document environmental
andysislay in Annex E of the Integrated Program summary. Most of those requirements now apply to the Single
Acquisition Management Plan and answer such questions as:

Are waivers necessary for the successful execution of the program?

What is the potential for significant adverse ESH impacts associated with the decisions to be
made during the next acquisition phase?

How will the NEPA process be used to mitigate environmental risks?

Is there a potential for adverse operational performance or readiness impacts associated with ESH
laws, regulations, and EOs?

What is the design approach for a clean environment?

How will pollution free processes be used on the program?

What is the program ESH support strategy?

How is the program addressing safety, health hazard, and human factors domains?

What hazardous materials management approach will the contractor use?
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3) The Environmental Impact Analyss Process (EIAP) is a direct result of the
National Environmenta Policy Act (NEPA) of 1970 and the Council on Environmental Quality, 40 CFR, Parts
1500-1508 and serves two purposes. One purpose is to force federa agencies to assess the environmental
impects of their actionsin order to make informed decisions. A second purpose isthat it alows federd agencies
to inform and include the public in the decision making process of federd actions that have environmenta impact.
Some programs, by virtue of design and performance characteristics, may require multiple EIAP documents.
The cogt andyst usng EIAP documents is advised to check for multiple documents on large or complex
programs.

(90 Monitoring Contractor Activities. DoD 5000.2-R requires that PMs edtablish a
hazardous materid management program to ensure that appropriate consideration is given to diminating and
reducing the use of hazardous materids rather than smply managing the pollution crested. The sdection, use,
and disposd of hazardous materiaswill be evaluated and managed so that DoD incurs the lowest cost possibleto
protect human hedlth and the environment. Where a hazardous materid cannot be avoided, the PM will plan for
later materid replacement capability in the system design, if feasible and practica, and shall develop plans and
procedures for identifying, minimizing, tracking storing, handling, and disposing of the hazardous materid.

1) Nationd Aerogpace Standard 411 (NAS411) is often used to satisfy the
management requirement. NAS-411 includes requirements for a Hazardous Materials Management Program
(HMMP) Plan and its associated reports. In each phase and in each contract, it is expected that the HMMP Plan
will be updated and the reports continued. This process serves to focus the contractor’s attention on hazardous
materids. The reports will also enable the PM’ s shop to monitor the contractor’ s efforts.

2)  Other methods for monitoring contractor environmental management are through
the use of logistics support information. Logistics support information is typically an eectronic database
generated by the contractor as part of the design process. It may be referred to as Logistics Support Analysis
Record (LSAR) data The LSAR is one of the primary methods for recording important environmental
information throughout the acquisition cycle asit provides asummary of al hazardous materials that are required
to support the system or any component therein. Early identification of potentia pollutants and hazardous
materids can assigt in implementing optimum prevention drategies.  Reports generated from the dectronic
database can prove useful for cost estimates of hazardous materials and their associated storage and disposal
costs.

3) Cog analysts may be involved in the monitoring of contractor activities in one of
two ways. Initidly the cost analyst will assst by providing estimates of the contractor’s ESH cogts to manage the
government’s hazardous materials program and to provide the plan and reports. Also, a cost anadyst may be
involved in refining life cycle cost estimates based upon contractor reports.

(d) The ESH Procurement Action. The program office and the prime contractor need to
function as a team when addressing environmental and pollution prevention issues. Whether in the initid
acquisition or performing maor modifications to existing wegpon systems, the same activities are used to form
the government and contractor team. The Statement of Objectives (SOO) or Statement of Work (SOW), Request
for Proposad (RFP), and source sdection activities establish the requirements and expectations. Mog of the
activities involved in procurement have an impact on environmental cost and will provide vauable insgght to the
cost anayst.

1) A sound proposd, from an environmental management perspective, should, as a
minimum, include:

How the systems engineering process will be used to manage hazardous materials.
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A total LCCE of the ESH costs.

Demonstrated flow down of ESH concerns to subcontractors and vendors.

The ESH management activities in the Integrated Master Plan (IMP) or appropriate program
schedules.

2) In source sdlection, cost estimating support may be required to evauate the
environmental costs presented by the contractor. The cost andyst should pay close attention to:

Activities and costs anticipated during system support, training, demilitarization, and disposal.
Identification of all activities associated with pollution prevention and hazardous materials and
ensure that their costs are factored into unit costs or costs of the program

Risk possihilities, consequences and estimates for remediation.

(e) Program Technical Reviews. Each phase of the acquistion cycle may have program
technical reviews. Particular emphasis is placed on ensuring that adequate condderaion has been given to
logisics support, software, test, and production congraints. Design reviews in the later stages of deve opment
are critical milestones for assessing the status of program ESH management. From a management perspective,
the reviewers will compare pollution prevention accomplishments to those podiulated in the Integrated Master
Pan. These desgn reviews should include a review of pollution prevention metrics, drawings, and documents
which define material content. Specific items of interest to the cost analyst may include other cost estimates, ESH
related trade studies, and the contractor’ s pproach to pollution prevention and hazardous materials management.

6- 6. Trends in Environmental Safety and Health

Since Acquistion Reform and Streamlining, the Department of Defense's weapon acquisition processes have
continued to undergo changes and adjustments to many of their acquisition procedures. Increased reliance upon
commercid equipment, reduced reliance upon specifications and standards, and increased ESH regulations are
just a few processes undergoing changes. This section highlights ESH changes to cost management. Cost
anadysts may use this section of the Cogt Manud for planning weapon system acquisition activities. However,
you are cautioned to check with DA functional managers for the latest guidance as changes are occurring rapidly.

a Demilitarization and Disposd (D&D).

(1) The area with the grestest potentia for environmenta cost impact is the emphass and
enforcement of the requirement to incdude demilitarization and digposal codts in life cycle cost edimates.
Although the revised DoD 5000.2-R does not include a separate D&D phase, the emphasis on D&D costs
remains high.

(2) It isimportant that the cost andyst distinguish between D&D codts and other ESH costs.
D&D costs and ESH costs overlap consderably within the umbrdla of totd life cycle codts, especidly when
D&D cods occur due to environmenta compliance or remediation requirements. Generaly speaking, pollution
prevention should be included in dl phases of the weapon system life cycle, including D&D, while other ESH
cogts, such as ESH related management codts for health risk and environmenta impact assessments, compliance
plans, permits, reports, etc. are more gppropriatdy addressed in the weapon system life cycle phases other than
D&D.

b. Streamlined Acguistion Procedures. The area of streamlining is changing rapidly and new
procedures are not as well documented as the PESHE changes or demilitarization and disposal costing. MIL-
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STD-881B has been reduced to a guidance document only. That reduction may make it more difficult to
compare costs between programs.  As a result, decison makers will be challenged to make decisons with less
information and less sandardization than was previoudy available. The message to cost andyds remains
clear..tailor your estimate as needed to fit the unique features of each system, but keep focused on the objectives.

c. Affirmative Acquidtion. Affirmative acquistion, frequently cdled preferred acquistion, is the
edtablishment of specific requirements for the purchase of environmentaly preferred products and services. The
purchase of recycled materids will be emphaszed and contract awards will be evauated based upon the
objectives. Cogt estimating techniques and source selection will need to address affirmative acquisition.

d. Contractor Overhead Management. The contractor’s overhead represents a Sizable portion of the
cogt of agovernment contract. Recent trends attempt to drive down overhead costs. Cost andysts need to remain
aware that some contractors currently carry a portion of ESH activities as overhead.  With more cost-plus
contracts, contractors will be pressured to reduce overhead codts, including needed environmental activities. The
ESH activities embedded in the overhead rate structure could be reduced in an effort to lower overhead rates.
PMO's may want to consider overhead “should cost” analyses, to gain indght into the ESH codts that resde in

e 180 14000.

(1) Internationd Organization of Standardization (1SO) 14000 is the umbrella of a st of
environmenta management sandards being developed to bring worldwide focus to the environment. Subordinate
standards will address labeling, auditing, and environmenta assessments. One of the strongest points will be the
disclosure requirements for companies desiring 1SO 14000 certification.  While there is general consensus that
SO 14000 can help companies identify and manage their environmental obligations, there is no assurance that
certification will improve environmenta performance.

(2) There are four reasons a corporation may seek 1SO 14000 certification: decreased codts,
market opportunities, pressure from the financial community and the public, and corporate image and community
goodwill. 1SO 14000 may have a posgtive impact on environmental cogting if the companies who become
certified are able to reduce their potentia for increased environmental cost risk as areault of the standardization.

f. EO 12969 and EPCRA. Executive Order (EO) 12969 was released on 8 August 1995. The EO
requires toxic release reporting for al federa acquisitions. This requirement is consistent with, and supports, the
Emergency Planning and Community Right-To-Know Act (EPCRA). Executive order 12856 requires
compliance with EPCRA while the Federd Facility Compliance Act dso requires federa facilities and operations
to comply with al environmenta laws and regulations, including state requirements for reporting hazardous
materid spill and releases. Therefore, even if Congress repeds EPCRA, asiit istrying to do, the states may ill
have this reporting requirement; otherwise, the requirement for reporting for federa acquistions will occur
through EO 12969. This can increase the environmenta costs for wegpon system acquisitions.

July 1997 94



Chapter 6 - Environmental Costing

Table 6- 1. Environmental Cost Elements by Cost Element and Acquisition Phase

CES/ Element Name Pollution Resource Remed / Final Liability
WBS Prevention | Preservatn | Restore Demil Disposal SE/PM Comply Risk
1.0 RDT&E
1.01 Dev Eng X X X X
1.02 PEP X X X X
1.03 Dev Tool X
1.04 Proto Mfg X X X X
1.05 SE/PM X
1.06 ST&E X X
1.07 Training X
1.08 Data X
1.09 Spprt Equip X
1.10 Dev Fac X X X
1.11 Other RDT&E
2.0 Procurement
2.01 Nonrecr Prod X X X X X X
2.02 Recur Prod X X X X X
2.03 Engr Chng X X X X
2.04 SE/PM X X
2.05 ST&E X X
2.06 Training X
2.07 Data X
2.08 Spprt Equip X
2.09 Op/Site Act X X X
2.10 Fielding X
2.11 Tng Ammo/Md X
2.12 WR Ammo/Mdl X
2.13 Mods X
2.14 Other
3.0 Mil Constrct
3.01 Dev Constrct X X
3.02 Prod Constrct X X
3.03 Op/Site Act X X
3.04 Other X X X X
4.0 Mil Pay
4.01 Crew
4.02 Maintenance
4.03 Sys Spec Spprt
4.04 SE/PM X
4.05 Repl Persnl X
4.06 Other
5.0 o&M
5.01 Fld Maint (Civ) X X X
5.02 Sys Sp Base Op X X X X
5.03 Spares X
5.04 Repr Parts X
5.05 POL X
5.06 End Item S&M X X X
5.07 Transportation X X X X
5.08 Software X
5.09 ST&E X X X
5.10 SE/PM X X X X X
5.11 Training X X X
5.12 Other X X
6.0 AWCF
6.01 Class IX Wr Res
6.02 Other
7.0 Disposal X X X X X X X X
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Table 6-2. Weapon Systems Environmental Life Cycle Costs WBS

1.0 Environmental Security

1.1 Compliance Plans, Permits, Reports, Tests &

Assessments
111 Air Emissions (Example Detail)
1111 Plans, Reports, Permits
1.1.1.2 Audits & Assessments
11.2 Hazardous Materials
113 Hazardous & Radioactive Waste
114 Noise
115 Pesticides
1.1.6 Petroleum, Oils & Lubricants
1.1.7 Solid Waste
1.1.8 Water & Wastewater
119 Specia Programs
1.2 Pollution Prevention/Waste Minimization
121 Air Emissions
1.2.1.1 Fuel Burners
1.2.1.2 Incinerators
1.2.1.3 Volatile Organic Chemicals
1.2.1.4 Vehicles & Mobile Sources
1.2.1.5 Ozone-Depleting Chemicals
1.2.1.6 Particulates
1.2.1.7 Air Toxics, Metals
1.2.1.8 AreaSources
122 Hazardous Materials Handling
1221 Storage Structures
1.2.22 Operations & Handling
123 Hazardous Solid & Radioactive Waste
1.2.31 Accumulation & Interim Storage
1232 Pre-Treatment, Material Separations,
and Recycling
1.2.33 Treatment, Storage, & Disposal
124 Noise Reduction Processes
1.25 Pesticides & Herbicides
1.2.6 Petroleum, Qils, & Lubricants
1.2.6.1 Above-Ground Tanks
1.2.6.2 Underground Tanks
1.2.6.3 Drum Storage
1.2.6.4 Waste Treatment
12.6.5 Separations & Recycling
127 Solid Non-Hazardous Waste
1.2.7.1 Materia Separations & Recycling
1.2.7.2 Landfills& Receptacles
1.2.7.3 Medica Waste & Specia Programs
128 Water Quality & Wastewater
Treatment
1.2.81 Water Supply & Distribution System
1.2.8.2 Domestic Wastewater Treatment &
Reclamation
1.2.8.3 Industrial Wastewater & Treatment
1.2.8.4 Storm water Runoff Collection &
Treatment
1.2.9 Specia Programs

1291

1292
1293
1294
1295
1296

PCBs

Asbestos

Radon

L ead-based Paint
Low-level Radiation
Explosives/Energetics

1.3 Natural/Cultural Resource Preservation

14

15

1.6 Management

131
132
133
134

Biological & Recreational Resources
Cultural/Historic Resources
Wetlands/Floodplains

Land Use

Remediation & Restoration

141

14.2

143
1431
1432
1433
1434

RI/FS & Site Assessments
Restoration Design
Remediation Processes
Ground Water

Surface Water

In-Situ Soil

Ex-Situ Soil/Solids

Demilitarization & Disposa

151
1511

1512
15121
15122

15123
15124
1513

152
1521

1522
1523

16.1
16.2
16.3
16.4

Facilities

Facilities Deactivati on/Equi pment
Dismantlement & Caretaker Activities
Facility Decontamination

Surface Removal of Particulate Materials
Surface Removal of Organic/Metal Oxide
Chemicals

Surface Removal of Radioactive Materias
Asbestos Abatement

Facilities Demolition

Equipment/Systems/Materials
Demilitarization & Disposal Process
Equip/Facility Design & Construction
Interim Storage

Disassembly, Disposition, and Disposal

Management & Technical Support
Training

Hedlth & Safety Support

Public Relations

1.7 Cost & Liability Risk

171
17.2
173
174

175
176

177
178

1.7.9

Air Emissions

Hazardous Materials

Hazardous & Radioactive Waste
Noise

Pesticides
Petroleum, Qils, & Lubricants

Solid Waste
Water & Wastewater

Unknowns
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10 Environmental Security

This WBS includes al the costs associated with a system’'s compliance with environmental laws and
regulations. These are the costs directly associated with compliance-driven activities (e.g., processes,
equipment, fees, labor, materials). These costs are those that can be directly alocated to meeting specific
regulations and directives that pertain to environmental impacts.

1.1 Compliance Plans, Permits, Reports, Tests & Assessments

This element includes all the costs associated with preparing compliance documentation. Include aso the
cost of systematic, interdisciplinary studies that support the documentation of environmental impacts.
Include here application fees, settlements, fines, reimbursements paid to state governments or other
municipalities and al payments made to legally certify operations. Include the cost for toxicology testing
of new materials/chemicals necessary to comply with the Toxic Substance Control Act (TSCA). Also
include the cost to prepare the Premanufacturing Notice that lists the materials or chemicals--a necessary
step to abtaining a license to manufacture the product. Include one-time surveys as well as recurring
monitoring activities that support compliance documentation. Examples include performance of
environmental impact statements.

1.1.1  Air Emissions (Example Detail)
This element includes al the costs associated with Air Emissions Compliance Plans, Permits, Reports, &
Assessments. An example may be the performance of an environmenta baseline study for Clean Air Act
compliance.

1.1.2 Hazardous Materials
This element includes al the costs associated with Hazardous Materials Compliance Plans, Permits,
Reports, & Assessments. Include the cost to comply with the general requirements for introduction of
new, toxic and/or chemical material, the cost for toxicology testing to comply with the Toxic Substance
Control Act, and the cost to prepare the Premanufacturing Notice needed in order to obtain a license to
manufacture the product.

1.1.3 Hazardous & Radioactive Waste

This element includes all the costs associated with Hazardous & Radioactive Waste Compliance Plans,
Permits, Reports, & Assessments. Examples include permits obtained to treat, store, or dispose of
hazardous and radioactive waste; development, maintenance, and submittal of spill contingency plans, spill
prevention control and countermeasure plans, and hazardous waste management plans;, waste anaysis
plans and the maintenance of waste analysis and test results; waste transport manifesting records and
biennia reports to EPA; waste discharge reports, processing and storage equipment inspection plans and
logs;,

1.14 Noise
This element includes all the costs associated with Noise Compliance Plans, Permits, Reports, &
Assessments. Conducting a noise survey and determining compatible use zones are examples.

1.1.5 Pesticides
This eement includes al the costs associated with Pesticides Compliance Plans, Permits, Reports, &
Assessments.  An example may be performance of a pesticide survey for compliance with the Federal
Insecticide, Fungicide, and Rodenticide Act.
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1.1.6 Petroleum, Oils, & Lubricants
This element includes all the costs associated with Petroleum, Oils, & Lubricants Compliance Plans,
Permits, Reports, & Assessments

1.1.7 Solid Waste
This element includes al the costs associated with Solid Waste Compliance Plans, Permits, Reports, &
Assessments.

1.1.8 Water & Wastewater
This element includes al the costs associated with Water & Wastewater Compliance Plans, Permits,
Reports, & Assessments. An example may be to maintain a nonpoint source storm water management
plan.

1.1.9 Special Programs
This element includes all the costs associated with Special Programs Compliance Plans, Permits, Reports,
& Assessments.

1.2 Pollution Prevention/Waste Minimization

This element includes all the costs associated with Pollution Prevention/Waste Minimization. It includes
the development of pollution prevention and waste minimization programs as well as their implementation.
Include here the hands-on control of hazardous material for al processes throughout each phase. Examples
may include capital outlay for equipment used to capture and store waste, changes to manufacturing
processes and other operations in order to minimize the use and production of hazardous materials, lost
productivity due to personnel protection equipment, or the cost of operating a hazardous material pharmacy
system. Include here also fees paid for off site disposal of waste material.

1.2.1  Air Emissions
This element includes all the costs associated with Air Emissions Pollution Prevention/Waste Minimization.
Contributors to this item might include fuel burners, incinerators, vehicles and mobile sources, as well as
other area sources. Examples include the installation of exhaust scrubber and filtration systems, radon
detection systems, and fume hoods.

1.2.1.3 Volatile Organic Chemicals
This dement includes all the costs associated with detecting the presence and minimizing the generation of
volatile organic chemicals (VOCs) from various manufacturing processes.

1.2.1.5 Ozone-Depleting Chemicals
This element includes all the costs associated with detecting the presence and minimizing or eliminating the
use or production of various ozone-depleting chemicals such as chloro-fluoro-carbons (CFCs).

1.2.1.6 Particulates & Metals
This dement includes al the costs associated with detecting and minimizing the production of fine
particulates and air-borne metals from manufacturing processes.

1.2.1.7 Air Toxins, Metals
This element includes al the costs associated with detecting the presence and minimizing or eliminating the
production of various volatile inorganic chemicals such as nitrogen oxides (NOy) and sulfur oxides (SO).

1.2.2 Hazardous Materials Handling
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This eement includes all the costs associated with the handling of hazardous materials which are required
for certain manufacturing processes or other operations.

1.2.2.1 Storage Structures
This element includes al the costs associated with storing the relevant hazardous materials prior to their
use.

1.2.2.2 Operations & Handling
This element includes all the costs associated with the handling of hazardous materials during their use in
the relevant operations.

1.2.3 Hazardous Solid & Radioactive Waste
This dlement includes al the costs associated with the accumulation, storage, treatment, and disposal of
hazardous solid and radioactive wastes, as defined under the Resource conservation and Recovery Act
(RCRA), which are produced from various manufacturing processes and other operations. It also includes
the cogts for detecting the presence of such materias, the costs for any process modifications which would
result in minimizing the production of these wastes, as well as the costs associated with the use of new
processes or improvements to existing processes for the treatment and disposal of these wastes.

1.2.3.1 Accumulation & Interim Storage
This dement includes all the costs associated with the accumulation and interim storage of hazardous solid
and/or radioactive wastes prior to any treatment or disposal.

1.2.3.2 Pre-Treatment, Material Separations & Recycling
This element includes &l the costs associated with the pre-treatment of hazardous solid and/or radioactive
wastes as well as the separation of various materials for recycling or for further treatment/disposal.

1.2.3.3 Treatment, Storage, and Disposal
This element includes all the costs associated with any further treatment of the hazardous solid and/or
radioactive wastes as well as any further separation of treated products. It aso includes al the costs
associated with the storage and proper disposal of the end-products of the hazardous solid and/or
radioactive wastes after the appropriate treatment processes.

1.2.4 Noise Reduction Processes
This element includes all the costs associated process improvements intended for reducing the noise level
associated with these processes. Installation of berms and noise monitoring equipment at a firing range is
an example.

1.2.5 Pesticides/Herbicides
This element includes al the costs associated with detecting the presence of pesticides/herbicides and
minimizing or eliminating the use and release of these chemicals.

1.2.6 Petroleum, Oils & Lubricants
This element includes all the costs associated with handling, storage, trestment and disposal of petroleum,
oils and lubricants which are used in various processes and operations.

1.2.6.1 Above-Ground Tanks
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This element includes al the costs associated with the storage of petroleum, oils and lubricants in above-
ground tanks.

1.2.6.2 Underground Tanks
This element includes all the costs associated with the storage of petroleum, oils and lubricants in
underground tanks.

1.2.6.3 Drum Storage
This element includes al the costs associated with the storage of petroleum, oils and lubricants in drums.

1.2.6.4 Waste Treatment
This element includes al the costs associated with the treatment of petroleum, oil and lubricant wastes.

1.2.6.5 Separations & Recycling
This element includes all the costs associated with separating the products of the treatment processes of
petroleum, oil and lubricant wastes, and the recycling of useful products as well as the proper disposal of
the remaining wastes.

1.2.7 Non-Hazardous Solid Waste
This element includes all the costs associated with the handling, separations, recycling and disposal of non-
hazardous solid wastes which result from various manufacturing processes and other operations.

1.2.7.1 Material Separations & Recycling
This element includes all the costs associated with the separations of various materias present in the solid
wastes for further recycling or ultimate disposal. This element may include sorting, shredding, smashing,
and compacting as well as containerization.

1.2.7.2 Landfills & Receptacles
This element includes all the costs associated with disposing of the non-hazardous waste which is not of
any further value in landfills and receptacles.

1.2.7.3 Medical Waste & Special Programs
This element includes al the costs associated with the handling, separations, recycling and disposal of
medical wastes and the non-hazardous solid wastes which result from other special programs.

1.2.8 Water Quality & Wastewater Treatment
This element includes all the costs associated with testing and determining the quality of water associated
with various manufacturing processes and other operations as well as the treatment of wastewater prior to
itsrelease.

1.2.8.1 Water Supply & Distribution System
This element includes al the costs associated with the water supply and distribution system for use with
various processes and operations. Examples include rehabilitation of supply lines and installation of
chlorinators.

1.2.8.2 Domestic Wastewater Treatment & Reclamation
This eement includes all the costs associated with domestic wastewater treatment and reclamation.
Examples include installation of backflow prevention devices or sewer system upgrades.
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1.2.8.3 Industrial Wastewater & Treatment
This element includes al the costs associated with industrial wastewater handling and its treatment.
Examples include the installation of sudge settling ponds.

1.2.8.4 Storm water Runoff Collection & Treatment
This dlement includes all the costs associated with storm water runoff collection and treatment.

1.2.9 Special Programs
This dlement includes al the costs associated with the accumulation, storage, treatment, and disposal of
hazardous process feed materials and wastes associated with Special Programs such as PCBs, asbestos,
radon gas, |lead-based paint, low-level radiation, and explosives/energetics.

1.2.9.1 PCBs
This dlement includes al the costs associated with the accumulation, storage, treatment, and disposal of
polychlorinated biphenyls (PCBs). It aso includes the costs associated with the detection of these
compounds as well as the costs of process improvements for minimizing or eliminating the production or
use of these compounds.

1.2.9.2 Asbestos
This element includes all the costs associated with the accumulation, storage, treatment, and disposa of
asbestos as well as appropriate changes to processes to reduce or eliminate the use or production of
asbestos.

1.2.9.3 Radon
This element includes all the costs associated with the detection of radon gas and the necessary measures
which are required to dealing with its presence.

1.2.9.4 Lead-based Paint
This dement includes all the costs associated with the handling, treatment and disposal of wastes
containing lead-based paint. It aso includes the costs of process improvements for minimizing or
preventing the use and production of such materials.

1.2.9.5 Low-level Radiation
This element includes al the costs associated with the accumulation, storage, treatment and disposal of
low-level radiation wastes. It also includes the costs of process improvements for minimizing or preventing
the use and production of such materials, the costs for handling and tracking the hazardous materia during
manufacturing and testing, and numerous other miscellaneous costs such as Nuclear Regulatory
Commission licenses, EPA/State permits, personnel monitoring and protection, training, tracking,
recording, construction of special enclosed aress, efc.

1.2.9.6 Explosives/Energetics
This element includes al the costs associated with the handling, storage, treatment and disposal of
explosives and energetics. The activities include the cost of open burning, open detonation, furnace
operation, or propellant reclamation operations. This element will also include the cost of consumables
such as donor charges for open detonation or pallets that are consumed in open burning.

1.3 Natural/Cultural Resource Preservation
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This element includes all the costs associated with Natural/Cultural Resource Preservation for use by
future generations. Example of this element may include relocating operations away from proximity to
resources requiring protection.

1.3.1 Biological & Recreational Resources
This element includes al the costs associated with Biologica & Recreational Resource Preservation.
Examples may include inventorying vegetation or wildlife, maintaining habitats, dam modification, and tree
planting.

1.3.2 Cultural/Historic Resources
This element includes al the costs associated with Cultural/Historic Resource Preservation. Examples may
include an archeological survey, relocating graves, or rehabilitating buildings.

1.3.3  Wetlands/Floodplains
This element includes &l the costs associated with Wetlands/Floodpl ains Resource Preservation.

1.3.4 Land Use
This lement includes all the costs associated with Land Use Resource Preservation.

1.4 Remediation & Restoration

Environmental cleanup involves the remediation of soils, sediment, groundwater, surface water, and
structures contaminated with hazardous and toxic materials from past activity. Examples of remedial
cleanups include capping and monitoring landfills, excavating and disposing of river sediments, pumping
and treating groundwater, and incinerating or biologically treating soils. Generaly a remedial action that
permanently and significantly reduces the volume, toxicity, or mobility of the hazardous substances is
preferred over an action that removes the untreated substances to another location. Include RCRA and
CERCLA cleanup activities.

1.4.1 RI/FS & Site Assessments

This element includes all the costs associated with Remedia Investigations (RI) or Feasibility Studies (FS)
& Site Assessments. Include efforts to determine the extent of hazardous substance contamination and to
conduct treat ability investigations. The objective is to identify aternatives for remediation and to select
and describe aremedial action. These studies gather data to determine the type and extent of contamination
at asite, establish cleanup criteria, and analyze the feasibility and cost of alternative cleanup methods. This
step maps out the nature and extent of a site’s waste hazards and evaluates aternative responses. The
Remedia Investigation includes sampling and monitoring to characterize the site and supports subsequent
evaluation of remedial aternatives. The Feasibility Studies are used to develop and evaluate options for
remedial action. The completion of this step results in a Record of Decision (ROD) which is a legally
binding documentation of the particular remedy.

The RI/FS may be preceded by a screening process comprised of an initial Preliminary Assessment
followed by a Site Inspection. The Preliminary Assessment is largely a review of available documents
concerning the site’s history. The Site Inspection involves the collection and analysis of field data to
determine if further action or investigation is appropriate.

1.4.2 Restoration Design
This element includes al the costs associated with Restoration Design. These are the engineering design
activities to devel op drawings and specifications required to implement the chosen remedial aternatives.
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1.4.3 Remediation Processes
This element includes all the costs associated with Remediation Processes. This includes the construction
and operation of the selected remedy. Sometimes this is represented by a one-time capital construction
period and a subsequent operations and maintenance phase.

1.4.3.1 Ground Water
This dlement includes all the costs associated with Ground Water Remediation Processes.

1.4.3.2 Surface Water
This lement includes all the costs associated with Surface Water Remediation Processes.

1.4.3.3 In-Situ Soil
This dlement includes al the costs associated with In-Situ Soil Remediation Processes.

1.4.3.4 EXx-Situ Soil/Solids
This lement includes all the costs associated with Ex-Situ Soil/Solids Remediation Processes.

1.5 Demilitarization & Disposal

This element captures costs associated with disposing of a system or facility at the end of their useful life.
Disposal is the process of redistributing, transferring, donating, selling, or demilitarizing the system.
Demilitarization is a subset of disposa and is the act of deactivating or rendering inoperable by destroying
the military offensive or defensive advantage inherent in an item. Where applicable, this category includes
salvage vaues as well as costs incurred during the phase-out period. The complete deactivation and
demilitarization of a system entails not only the disposal of hazardous wastes but also the proper
disposition of inert materials and support equipment as well.

1.5.1 Facilities
This element includes the cost of deactivating an operational or production facility. Include the cost to
trangition the facility to a caretaker status, preserve its capability in state (mothball), or complete razing to
grade, as appropriate. Include here also the cost of tooling disposal.

1.5.1.1 Facility Deactivation/ Equipment Dismantlement & Caretaker Activities
This element includes the cost of facility deactivation. Equipment dismantlement is applicable to the facility
tanks, utilities, and equipment. It is the physical removal of equipment from a building or structure, and
includes the salvage value of any removed material. This element also includes the cost of those activities
necessary to transition an active facility into mothballs. Examples of such efforts are draining plumbing,
boarding windows, or removing electrical service. Includes the cost of painting, maintenance of fire
protection equipment, utilities, security, and consumables.

1.5.1.2 Facility Decontamination
This element includes the cost of Decontamination of buildings, equipment, and structures can increase a
building’s value, return it to usable status, or to minimize the volume of hazardous waste upon demolition.
Includes the cost of neutralizing, collecting, and containing the resulting waste liquid or the debris, but not
waste treatment or disposal. Includes cost to remove obstructions, and worker protection.

1.5.1.2.1 Surface Removal of Particulate Materials
This element includes the cost of dusting/vacuuming/wiping using conventional cleaning techniques to
remove particulate waste from surfaces. Using abrasive materials such as sand, steel pellets, alumina, or
glass beads to remove surface contaminates.
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1.5.1.2.2 Surface Removal of Organic / Metal Oxide Chemicals
This element includes the cost of cleaning techniques on surfaces contaminated with explosives, heavy
metals contaminates.

1.5.1.2.3 Surface Removal of Radioactive Materials
This dement includes the cost of surface removal of radioactive materials.

1.5.1.2.4 Asbestos Abatement
This element includes the costs associated with asbestos removal. Include the costs of preparation,
congtruction of the decontamination and containment enclosures, asbestos removal, and equipment.

1.5.1.3 Facility Demolition
This element includes the cost of building or structure demoalition.

1.5.2 Equipment/Systems/Materials
Include in these elements the cost of disposing of mission equipment for a disposal phase demilitarization
effort aswell as disposal of waste stream material throughout the life cycle.

1.5.2.1 Demilitarization & Disposal Process Equip/Facility Design and Construction
This element includes the cost of the study, analysis, design development, evaluation, testing, and redesign
of the processes to demilitarize the system. This element includes the cost of real estate, construction,
conversion, utilities, and equipment (e.g., tools, fixtures, test equipment) to achieve the demilitarization
capability.

1.5.2.2 Interim Storage
This element includes the cost of storage after items have been removed from service and prior to
disposition.

1.5.2.3 Disassembly, Disposition, and Disposal
This element includes the cost of demilitarizing prime mission equipment as well as any peculiar support
equipment and trainers. Includes the costs of disassembly, recovery, and/or salvage of the system or its
congtituent parts. This aso includes the cost to check out or certify parts reclaimed for use as spares or
other applications.. Does not include treatment or disposal of waste as this is included in 1.2 for waste
minimization. This element includes the salvage value of these materials sold as scrap through Defense
Reutilization and Marketing Office (DRMO).

1.6 Management

Environmental program management includes the development of plans and programs associated with
environmental pollution prevention, compliance and conservation. The professional support functions
associated with these plans, programs, and other environmental management activities are aso include in
this element. The activities addressed include those environmental related efforts to support program
activities, support RFP preparation, support source selection, review CDRL deliverables, attend IPRs,
accept IPR actions, travel as required, support Cost Analysis Requirement Document (CARD) preparation
and update, performing initia environmental analysis and planning, review environmental trade studies,
update Life Cycle Environmental Documents, and prepare Annex E of the Integrated Program Summary.
Include where applicable, both Government and contractor efforts.

1.6.1 Management & Technical Support

July 1997 105



Chapter 6 - Environmental Costing

This element includes activities performed by professiona staff to develop plans and programs to manage,
procure, distribute, control, treat, store, dispose, and monitor hazardous material and waste.

1.6.2 Training
This element includes al the costs associated with Training. This element includes increasing education
and awareness; developing or buying videos, books, journals, publications, reference works, pamphlets, or
brochures; attending seminars, workshops, orientation sessions, courses; and taking part in activities so that
employees can obtain certification.

1.6.3 Health & Safety Support
This element includes al the costs associated with Health & Safety Support.

1.6.4 Public Relations
This element includes all the costs associated with Public Relations. The cost of public hearings for
specific permits are associated with those e ements.

1.7 Cost & Liability Risk
This element includes al the costs associated with Cost & Liability Risk. include the cost of settling legal
claims from employees and public citizens who are injured as a result of exposure to hazardous materials.
Examples are claims for wrongful death, pain and suffering, lost time due to disability, and medical costs.
Also include cost of property devaluation resulting from contamination of private or public property.

1.7.1  Air Emissions
This element includes al the Cost & Liability Risk associated with Air Emissions.

1.7.2 Hazardous Materials
This element includes al the Cost & Liahility Risk associated with Hazardous Materials.

1.7.3 Hazardous & Radioactive Waste
This element includes all the Cost & Liability Risk associated with Hazardous & Radioactive Waste.

1.7.4 Noise
This element includes all the Cost & Liability Risk associated with Noise.

1.7.5 Pesticides
This element includes al the Cost & Liability Risk associated with use of Pesticides.

1.7.6 Petroleum, Oils, & Lubricants
This element includes all the Cost & Liability Risk associated with Petroleum, Oils, & Lubricants.
1.7.7 Solid Waste

This element includes al the Cost & Liability Risk associated with Solid Waste.

1.7.8 Water & Wastewater
This element includes all the Cost & Liability Risk associated with Water & Wastewater.

1.7.9 Unknowns
This element includes all the Cost & Liability Risk associated with Unknowns.
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CHAPTER 7 - FORCE COSTING

7-1. Introduction

a The Army force cost misson is to esimate the cost of the different configurations of people and
equipment which make up force units. Force units are detachments, squads, platoons, companies, battaions,
brigades, divisons, corps, or aamies. A detachment isthe smallest force unit, and an Army isthe largest. Force
unit estimates increase in complexity as the units become larger. Mogt force cost estimates are done from
detachment to division level. Additiondly, the number of personnd in each type of unit varies. For example, an
armor platoon conggts of four tanks and sixteen soldiers. An infantry platoon congsts of three squads which
equals 38 to 42 soldiers. Traditionaly, force units have conssted entirely of soldiers. However, thisis changing.
In Desert Storm as well as Operation Just Cause contractor personnd were deployed and performed previoudy
soldier only missions such as equipment repair.

b. There are two methods used to capture the number of personnel and equipment in force units: the
Standard Requirement Code (SRC) method which equates to the Table of Organization and Equipment (TOE)
and the Modified Table of Organization and Equipment (MTOE) method. For force costing purposes, SRCs
represent dl the types of force units that can exist. At present there are more than 2,000 different types of TOE
unitsor SRCs. Presently, there are 5,000 MTOE unitsin the force structure.

c. Force coging is a process that identifies and estimates the cogts associated with a force unit.  For
those familiar with wegpon system cogting, as wegpon systems are said to have a life cycle so do force units.
However, ingead of having Development, Production, Fielding, and Sustainment phases, force units have
Acquidtion of Resources, Activation, Annua Operations, Movement, Modification, Inactivation, and Conversion
phases.

d. The Acquistion of Resources and Annua Operations phases provide the basic costs upon which all
other options red.

7- 2. Activation/acquisition

a  Thisrepresents the one-time (nonrecurring) costs associated with bringing a force unit into being. It
answers the question "How much doesiit cost to acquire anew unit?* This includes the cost for outfitting a unit
with the equipment, basic loads, and personne required by organizational documents. When additiond facilities
are needed to support the new force, these costs aso areincluded.

b. Themgor cos categories are shown below:
(1) Materid

(& Thisisthetota cost of arcraft, missiles, wegpons, combat and tracked vehicles, other
procurement, and ammunition in a unit's table of organization and equipment (TOE). The product of the unit
price of each piece of equipment and its density is summed to provide the nonrecurring cost of equipment within a
unit.

(b) Ammunition initid issue is Imilarly costed. The nonrecurring cost of the unit's
ammunition badc load is caculated by ammunition type. Ammunition round price is multiplied by density and
then summed for al types.

(00 Organizationa clothing and individua equipment are identified and smilarly costed.
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(d) Consolidated tables of dlowances (CTAS) areidentified and smilarly costed.
(e  Prescribed Load Ligts (PLLs)/Authorized Stockage Lists (ASLs) are smilarly costed.

() The basic load requirements for Class 1 (Subsistence), Class Il (Chemicd Defense
Equipment) and Class 111 (Packaged POL such as cans of ail) are identified and similarly costed.

(@ Thepublication cogt isthe product of totd pages of technical manuals required for the
unit and the cost per page.

(2 Peasonnd

This is the total cogt of bringing soldiers into the force through initia Military Occupationa Speciaty
(MQOS). This includes MPA; Operations and Maintenance, Army (OMA); and procurement codts for pay,
alowances, and training and initid clothing issue.

7- 3. Annual Operations

This option provides the recurring cogs that a force unit either expends annualy (direct) or requires to
be obligated by the Army because the unit exigts (indirect). The mgor cost dementsinclude: direct Equipment
Parts and Fuel Codts, indirect Support Codts, other training support, personnel, and other unit support.

a Direct Equipment Parts and Fuel Costsinclude:

(1) The number of miles driven or the number of hours mgor end items of equipment are
operated. It drives the direct recurring costs of training operations. The equipment’s hours or miles of operation
for arequired readiness rating is multiplied by its cost factors for oil and lubricants, consumables and reparables.
The products of the unit of operation times each cost factor are summed together to provide the direct recurring
training cost of aunit.

(2) Traning ammunition and missiles that are expended during normal annud training for
familiarization or qualification.

b. Indirect Support Costs are those incurred in support of a unit's training but not directly related to the
number of miles driven or hours equipment is operated and include:

(1) Trangportation to training Sites includes the cost of sending a unit to the Nationa Training
Center (NTC). For a Reserve Component (RC) unit, this includes the cost to send the unit to the annud training
Ste.

(2 Supplies for norma housekesping and maintenance in the unit such as reimbursable items
through the General Services Adminigration (GSA).

(3) Contractual ServicesHield includes the cogt for specid support items required outside the
continental United States (OCONUS) units during field training.

(4 Missontrave of personnd in support of training or operationa requirements.
(5) Equipment leases for items such as copiers.

(6) Contractua servicesfor automated data processing (ADP) equipment and other items.
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(7)  Purchased commercid equipment that is not free issue to the unit and is required for normal
garrison activities.

(8) Adminidrativetrave that the unit members must complete unrelated to training activities.

(9) Civilian labor is used to augment table of distributions and dlowances (TDA) civilians
required at an OCONUS location. Continental United States (CONUS) civilians are normaly paid through base
operations/real property maintenance (BASOPS'RPMA) accounts.

(10) Other costs borne by the unit in support of training but not directly linked to miles driven or
hours equipment is operated.

c. Personnd includes:

(1) Replacement personnd. The codt to train a soldier for each specific MOS, multiplied by the
expected number of annual M OS replacements.

(2 Permanent change of dtation (PCS) travel for military personnd and their dependents based
on thetransfer rate.

(3) All pay, dlowances, and benefits for military personnd. Thisincludes basic pay (BP), basic
alowance for quarters (BAQ), basic alowance for subsistence (BAYS), retired pay accrua (RPA), and varigble
housing dlowance (VHA), summed across dl grades. Speciaty pays areincluded when agppropriate.

d. Other unit support includes:
(1) BASOPSRPMA that is attributable to that unit being on the post.

(20 Medicd support below genera hospitas required for the soldier and dependents in
dispensaries, etc.

(3) Army family housng O& M.
(4  Army family housing leases.
(5) Other support chargeable againgt a unit but not captured anywhere else.

7- 4. Modification

This option provides the costs and savings resulting from the removal or exchange of equipment and/or
personnd during force modernization or modification. This option represents only the margina codts resulting
from the reorganization. The edimation process is highly dependent on the conditions affecting the
reorganization. One example of a reorganization is when an M1A1 tank battalion is changed to an M1A2
battalion. The procurement of the M1A2 tank is a nonrecurring cost. The operating cost of the displaced M1A1
tank is a recurring cost avoidance. This is, however, offset by the operating cost of the new M1A2 tank. The
new M1A2 battaion requires new MOSs that are addressed in the personnel and training systems.  Inherited
assets are equipment and personnd that are common to both units. Inherited assets that are currently available
equipment are neither a cost nor a savings to the reorganization. Margina changes are the only significant items
to be cogted.
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7-5. Movement

a There are two types of force unit movements adminigtrative moves and tacticd moves. An
adminidrative move is when a unit moves its home base. Many of these moves occurred in 1996 as part of the
resructuring of the total force. Adminigrative moves can eadily be differentiated from tactica moves by asking
the quedtion, do the families of the soldiers move? If the families move with the soldiers the move is
adminigrative, If the families don't move with the soldiers, the move istactica. Tacticd moves are movements
of force units for purposes of war or contingency operations. In an administrative move, one-time codsts are
incurred to transport the people and equipment to the new location. In a tacticadl move, round-trip cogts are
incurred.

b. The cogsto movethe unit are straightforward. A factor per ton-mile for the mode of trangportation
is multiplied by the tonnage to be shipped over the distance to be traveled. However, for adminigtrative moves
there is an impact on the ingdlations for both the losing and gaining post. These codts are very Stuation
dependent. For tecticad moves, andysts should determine if they need to include indirect codts rdated to
movement such as soldier inoculation fees.

c. Dispogtion of unit equipment will not only dictate the direct cost of the move, but may change the
mode of trangportation. All TOE equipment will move when a unit moves. However, a unit owns much more
equipment than that shown in its TOE. The anadys or decison maker must determine the depth of the cost
edimate; if not, there is a strong chance of underestimating the cost involved.

d. Another cost/savings consderdtion is the status of facilities on the ingtalation gaining or losng
soldiers. In adminigtrative moves the availability of a support base on the gaining ingtallation or community must
be compared with savings generated at the losng ingalation. In tactical moves, soldiers may be moving where
there is a bare base environment. The gain or loss of both military and civilian support personnel at both
ingalations must aso be taken into account for both types of movements. Moving will aso show a cost or
saving depending on the differencein VHA at each location for adminigtrative moves.

e. Military personnel moves can cause an out-of-cycle PCS. However, when rdocation can be planned
over the normal rotation period, the margind PCS can be reduced or absorbed through normal PCS turnover.
Civilian moves dwaysincur added costs.

7- 6. Inactivation

a Thisoption estimates both nonrecurring cogts and recurring savings resulting from the remova of a
unit from the force. This option is the most situation dependent of any discussed. Reasonable assumptions that
address detailed information on the process, schedule, and ultimate disposition of people, equipment, and facilities
form the basis for ardliable estimate.

b. Not dl identified operating costs trandate into savings of an inactivated unit. When the inactivated
personnd are reassgned and there is no decrease in the end drength of the Army, then there are no savings in
MPA. It is normdly assumed that only one-hdf of any savings is achieved in the firg year, while al cogs are
reflected. This convention assumes that the decrease is on-the-average at the midpoint. Savings are available for
only half ayear. However, dl cogs such as severance pay and transportation are chargeable.

c. Theandyst must consder severa areas under an inactivation:

(1) Digpogtion of equipment. Regardless of what happens to the equipment, the Army will incur
cods. Unless the Army decides to leave the equipment as it is, there is a cost to bring the equipment up to
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sandard. When the equipment is moved to another unit or into a storage Site, the Army incurs costs. However, a
margina savings results when the equipment is operated fewer miles or hours than before. When the Army s
equipment, the proceeds do not necessarily return to the Army. So the only savings or cost avoidance credited
results from reduced operating cogts.

(20 Digpodgtion of facilities. As previoudy discussed, closing of facilities can provide savings
after any cogsto mothball facilities are considered.

(3) Impact on military personnd. If there is a concurrent reduction in the end srength of the
Army with an inactivation, there are cods for moving the military personnd, and severance pay for the officers
and enliged personnd. During an inactivation, movement of military personnd may require two changes of
gation. The first PCS occurs when the inactivated-unit members are reassigned and moved to anew unit. The
second PCS occurs when a second individual is removed from the force, creating a separation PCS.  Because of
uncertain time of initiation, the first-year MPA savings are limited to one-half of the associated staff reductions.

(4 Pay and dlowances. The savings generated will be the BP, BAQ, BAS, and RPA of the
affected military personnd within the unit being inactivated.

(5) Impact on civilian work force. Inactivation aso can reduce the civilian work force. Civilians
can be digible for saverance pay, worth up to one-haf of their base pay. Results of inactivations under the Base
Redlignment and Closure (BRAC) Commission reved that not dl civilians opt to take severance pay. Ther
choices are to ether to take an early retirement, find other Government employment, or resgn without severance
pay. So, some savings can result during the first year that a civilian reduction in force (RIF) occurs. Using the
midyear convention, civilian work force savings are smal during the first year, and do not reach full potential
until the year after al reductions have taken place.

7- 7. Conversions

a Converdgon is the trandfer of a unit from the Active Component (AC) to the Reserve Component
(RC). Converson cods depend very much on the Stuation and other concurrent plans. There is normaly an
inectivation of the AC unit with a concurrent inactivation, activation, or modification of the RC unit. Equipment
is likely to be moved from the AC location to the RC location. Therefore, the congderations just listed for the
various options must be addressed aswell as some new ones.

b. The "new" RC unit will most likely have a different SRC from the inactivating AC unit. This
requires that the gaining RC unit obtain the proper equipment to qudify it asthe new SRC. Inherited assets must
be congdered for the new unit to minimize excess equipment inventories. When the AC equipment transfers to
the RC unit, trangportation cogts must be included. There is aso a cost associated with the remova of the
displaced equipment from the RC unit.

c. Thesdzeof the recruiting base may impact the cost of the RC unit. Thisis especidly trueif the unit
grows or changes type radically. When the old and new MOSs are sgnificantly different, the forma training
burden will increase. When the unit Sze increases, the Reserve center or armory may need to be expanded to
contain the growth.  Support equipment may need to be upgraded, especidly if an RC unit changes from having
little equipment to being equipment heavy. If the RC unit islocated in a sparsely populated region, it may require
the decentrdization of the unit to increase its recruiting potential, resulting in adding senior headquarters cogts for
adminigtration.
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d. A converson involves both nonrecurring cogts to effect the change and recurring savings or cost
avoidances. When the RC unit gets new equipment, a new recurring operating cogt is incurred. Although OMA
funds may be saved in the AC, the converson can increase the RC operating cods.

7- 8. Force and Organization Cost Estimating System (FORCES)

a Because of the magnitude of people paid at different rates and the vast amount and types of
equipment involved in force cogting, force cogting lends itself to automation. The suite of tools developed and
used by CEAC to perform force costing is caled FORCES. FORCES consists of the Force Cost Modd (FCM),
the Army Cogt Factors Handbook (Handbook), the Exportable Force Cost Data Base (EFCDB), the Civilian
Manpower Reduction Modd (CMRM), and the Military Endstrength Reduction Modd (ESR). The most
important part of the suiteisthe FCM. FCM isthe primary tool used at CEAC to edimate the cost of force units
and perform other force cost analysis drills. In order to useit, data must be in or able to be converted to the SRC
format. The EFCDB isauser friendly verson of the data contained in FCM. The Handbook is for the most part
a smaller subset of the data contained in the EFCDB made for andysts not primarily working in force costing.
The CMRM is a modd used to determine the codts involved in using different drategies to decrease civilian
personnd gpaces. The ESR is a modd used to determine the cods involved in using different srategies to
decrease military endstrength.

b. CEAC developed FORCES to meet many stringent user requirements and the needs of the Army
cost community. The design of the FORCES suite of models and data bases is flexible to accommodate both
changes in cost data and Army requirements. FORCES includes al elements necessary to estimate the cost of a
force unit. CEAC regularly updates the suite and digtributes it to reflect changes in acquistion, operations,
trangportation, and personne costs. FORCES aso contains the approved TOE force Structure for both AC and
RC units. The TOE gtructure represents the unclassified doctrina structure of the Army vis-avis the classified,
modified TOE operationa structure. The TOE structure dlowsflexibility in costing notiona force units.

c. Anayds can cog force units using FCM which guides the analyst in the preparation of the various
types of force cost esimates. In addition, andyds can use the data in the EFCDB to refine data in their own
models or to create models for out of the ordinary force cogting exercises. FORCES is available for digtribution
to any leve within the Army.

d. Although FORCES provides finished products, the andyst must still use professond judgment.
Andysts must always review FORCES results to ensure that estimates fully address the question being asked.
Please see Appendix G for the FCM cogt dement structure and definitions.
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APPENDIX C - COST ANALYSIS TRAINING

Defense Acquisition University

The following courses, available through the Defense Acquisition University, can be used to meet Defense
Acquisition Workforce Improvement Act (DAWIA) certification requirements as of FY 1997 for members
of the Acquisition Workforce in the Cost Estimating Track.

a ACQ101 Fundamentals of Systems Acquisition Management
b. ACQ 201 Intermediate Systems Acquisition

c. BCE101 Fundamentals of Cost Analysis

d. BCE204 Intermediate Cost Analysis

e. BCE 206 Cost/Risk Analysis

f. BCE 207 Economic Analysis

g. BCE 208 Software Cost Estimating

h. BCF 301 Business Cost Estimating Financial Management Workshop
i. BFM 102 Contract Performance Management Fundamentals
j- BFM 201 Systems Acquisition Funds Management

k. BFM 203 Intermediate Contract Performance Management

. BFM 204 Contractor Finance for Acquisition Managers

m. BFM 209 Selected Acquisition Report Review

Other Sources

The following cost analysis related courses are aso available as indicated, but cannot be used to meet
Defense Acquisition Workforce Improvement Act (DAWIA) certification requirements for members of the
Acquisition Workforce in the Cost Estimating Track.

a.  U.S Army Logistics Management College, Fort Lee, VA
(1) ALMC-CC Cost Estimating for Engineers
(20 ALMC-DA Decison Risk Analysis

b. U.S. Army Management Engineering College, Rock Idand, IL
(1) AMEC-292  Activity-Based Costing Principles
(20 T7A-F10 Economic Analysis for Decision-Making
(33 AMEC-285 Functional Economic Analysis

c. U.S Air Force Ingtitute of Technology, Wright Patterson AFB, OH
(1) CON 104 Contract Pricing
(20 QMT 353 Introduction to Life Cycle Costing
(3) SYS362 Cost/Schedule Control Systems Criteria
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APPENDIX D - MATERIEL SYSTEMS PME GENERIC WORK BREAKDOWN

STRUCTURES

This agppendix displaysthe Levd 2, 3, and 4 prime mission equipment (PME) generic work breskdown dructure
(WBS) dements as adopted for Army arcraft, dectronic, missile, and surface vehicle systems. It dso showsthe
Leve 2 and 3 PME generic WBS dements for ordnance and space systems.  These structures were devel oped
from the MIL-STD-881B, dated 25 March 1993. The cost dement Structure (gppendix E) incorporates dl
agpects of the WBS Leved 2 support dements, such as system engineering/program management, training, data,
and peculiar support equipment. This gppendix is presented as a guide and may be adapted as necessary for
specific wegpon systems. However, any changes must conform to the program WBS (reference DoD 5000.2-R,

Part 4.4.2B).

A. PME WBS—AIRCRAFT SYSTEMS

LEVEL1 LEVEL 2
AIRCRAFT SYSTEM
AIRVEHICLE

LEVEL 3

AIRFRAME

PROPULSION

LEVEL 4

BASIC STRUCTURE

AIR INDUCTION

ALIGHTING GEAR

FLIGHT CONTROLS

ELECTRICAL SUBSY STEM

ROTOR GROUP

ENVIRONMENTAL CONTROL SUBSY STEM
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER

ENGINE

ROTOR BLADES
THRUST DEVICES
TRANSMISSION
GEAR BOXES
OTHER

AIR VEHICLE APPLICATIONS SOFTWARE
AIRVEHICLE SYSTEM SOFTWARE
COMMUNICATIONS/IDENTIFICATION

INTERCOM

RADIO

IFF

INTEGRATED COM/NAV/ID
OTHER

NAVIGATION/GUIDANCE

RADAR

DIRECTION FINDING

COMPUTER

PILOT NIGHT VISION SYSTEM (PNVS)
OTHER
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CENTRAL COMPUTER
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A. PRIME MISSION EQUIPMENT WBS—AIRCRAFT SYSTEMS (CONTINUED)
LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
FIRE CONTROL
COMPUTER
AIR DATA SUBSYSTEM
CONTROLSAND DISPLAYS
TARGET ACQUISITION DESIGNATION SIGHT
(TADS)
OTHER
DATA DISPLAYSAND CONTROLS
SURVIVABILITY
RECEIVERS
WARNING DEVICES
ECM
OTHER
RECONNAISSANCE
CAMERAS
ELECTRONICS
OTHER
AUTOMATIC FLIGHT CONTROL
AUTOMATIC PILOT
SENSORS
MECHANICAL AND ELECTRICAL
OTHER
CENTRAL INTEGRATED CHECKOUT
SENSORS
DISPLAYS
OTHER
ANTISUBMARINE WARFARE
SENSORS
DISPLAYS
OTHER
ARMAMENT
GUNS
TURRET
AMMO FEED MECHANISM
OTHER
WEAPONS DELIVERY
LAUNCHER
RACKSAND PYLONS
OTHER
AUXILIARY EQUIPMENT
ANTENNAE
CONTROL BOXES
ENVIRONMENT CONTROL
FLARES
OTHER
OTHER
Other
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B. PME WBS—ELECTRONIC/AUTOMATED SOFTWARE SYSTEMS

LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4
ELECTRONIC/AUTOMATED SOFTWARE SY STEM
PRIME MIssION PRoDUCT (PMP)

FRONT END (SENSORS)
RADOME
ANTENNA
TRANSMITTER
RECEIVER
OTHER

PROCESSING (ADPE)
CPU
INTERFACES
OTHER

COMMUNICATIONS
TRANSMITTER
RECEIVER
ANTENNA
TERMINAL
RADIO
MODEMS
COMSEC
CoMM LINK
OTHER

PERIPHERALS
MISSION DISPLAYS
PRINTERS
Disk DRIVE
TAPE DRIVE
OPTICAL DRIVE
OTHER

ENVIRONMENTAL SUPPORT
POWER SUPPLY
COOLING/HEATING
TRANSPORTER
SECURITY
SHELTER
SHELTER MOD
OTHER

PMP APPLICATIONS SOFTWARE
SOFTWARE
FIRMWARE
BITE
OTHER

PMP SYSTEM SOFTWARE

INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT

OTHER

PLATFORM INTEGRATION
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OTHER

C. PME WBS—MISSILE SYSTEMS

LEVEL1

LEVEL 2

MISSILE SYSTEM

AIRVEHICLE

LEVEL 3 LEVEL4

PROPULSION (STAGESI...N, AS REQUIRED)
STAGE |
STAGE I
ENGINE
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER
PAYLOAD
WARHEAD
SHROUD
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER
AIRFRAME
REENTRY SYSTEM
POST BOOST SYSTEM
GUIDANCE AND CONTROL
GUIDANCE SECTION
CONTROL SECTION
SOFTWARE
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER
ORDNANCE INITIATION SET
AIRBORNE TEST EQUIPMENT
AIRBORNE TRAINING EQUIPMENT
AUXILIARY EQUIPMENT
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER

COMMAND AND LAUNCH

SURVEILLANCE, IDENTIFICATION, AND TRACKING SENSORS
LAUNCH AND GUIDANCE CONTROL

COMMUNICATIONS

COMMAND AND LAUNCH APPLICATIONS SOFTWARE
COMMAND AND LAUNCH SYSTEM SOFTWARE

LAUNCHER EQUIPMENT

CONTAINER
LAUNCH VEHICLE/TRANSPORTER
OTHER
AUXILIARY EQUIPMENT
OTHER
OTHER
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D. PME WBS—ORDNANCE SYSTEMS

LEVEL 1 LEVEL 2 LEVEL 3
ORDNANCE SYSTEM

COMPLETE ROUND
STRUCTURE
PAYLOAD
GUIDANCE AND CONTROL
Fuze
SAFETY/ARM
PROPULSION
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER

LAUNCH SYSTEM
LAUNCHER
CARRIAGE
FIRE CONTROL
READY MAGAZINE
ADAPTER KITS
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER

OTHER
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E. PME WBS—SPACE SYSTEMS

LEVEL 1 LEVEL 2 LEVEL 3
SPACE SYSTEM

LAUNCH VEHICLE
PROPULSION (SINGLE STAGE ONLY)
STAGE |
STAGEII...N (AS REQUIRED)
STRAP-ON UNITS (AS REQUIRED)
SHROUD (PAYLOAD FAIRING)
GUIDANCE AND CONTROL
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER

ORBITAL TRANSFER VEHICLE
PROPULSION (SINGLE STAGE ONLY)
STAGE |
STAGEII...N (AS REQUIRED)
STRAP-ONS (AS REQUIRED)
GUIDANCE AND CONTROL
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER

SPACE VEHICLE
SPACECRAFT
PAYLOAD I...N (AS REQUIRED)
REENTRY VEHICLE
ORBIT INJECTOR/DISPENSER
INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
OTHER

GROUND COMMAND, CONTROL, COMMUNICATIONS

AND MISSION EQUIPMENT

SENSORI...N, (AS REQUIRED)
TELEMETRY, TRACKING, AND CONTROL
EXTERNAL COMMUNICATIONS
DATA PROCESSING EQUIPMENT
LAUNCH EQUIPMENT
AUXILIARY EQUIPMENT
OTHER

FLIGHT SUPPORT OPERATIONS AND SERVICES
MATE/CHECKOUT/LAUNCH
MISSION CONTROL
TRACKING AND C3
RECOVERY OPERATIONS AND SERVICES
LAUNCH SITE MAINTENANCE/REFURBISHMENT
OTHER

STORAGE
PLANNING AND PREPARATION
STORAGE
TRANSFER AND TRANSPORTATION
OTHER
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OTHER
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F. PME WBS—SURFACE VEHICLE SYSTEMS

LEVEL 1 LEVEL 2
SURFACE VEHICLE SYSTEM
PRIMARY VEHICLE
HULL/FRAME

LEVEL 3

LEVEL 4

STRUCTURE

ACCOMMODATIONS FOR SUBSY STEM
TOWING AND LIFTING FITTINGS
BUMPERS

HATCHES

GRILLES

SUSPENSION MOUNTINGS

OTHER

SUSPENSION/STEERING

WHEELS

TRACKS

STEERING GEARS

RUDDER THRUST DEVICES
TRIM VANES

SPRINGS

SHOCKS ABSORBERS
SKIRTS

OTHER

POWER PACKAGE/DRIVE TRAIN

ENGINE
ENGINE-MOUNTED AUXILIARIES
AIR DUCTING
MANIFOLDS
CONTROLS AND INSTRUMENTATION
EXHAUST SYSTEMS
COOLING MEANS
TRANSMISSION
CLUTCHES
SHAFT ASSEMBLIES
TORQUE CONVERTERS
DIFFERENTIALS
FINAL DRIVES
POWER TAKEOFFS
INTEGRAL BRAKES
AND STEERING
OTHER

AUXILIARY AUTOMOTIVE

VEHICLE ELECTRICAL SYSTEM
FIRE EXTINGUISHER SYSTEM
CONTROLS

CHASSISSMOUNTED ACCESSORIES
WINCH AND POWER TAKEOFF
TOOLSAND EQUIPMENT
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ON-VEHICLE MATERIALS

July 1997 129



Appendix D - Materiel Systems PME Generic Work Breakdown Structures

F. PRIME MISSION EQUIPMENT WBS—SURFACE VEHICLE SY STEMS (CONTINUED)
LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4

OTHER

TURRET ASSEMBLY
ARMOR
ATTACHMENTS AND APPENDAGES
HATCHES
CUPOLAS
TURRET ELECTRICAL SYSTEM
PERSONNEL ACCOMMODATIONS
COMMAND AND CONTROL
OTHER

FIRE CONTROL
RADARS
SENSORS
RENDEZVOUS AND CTR TRACKING
DISPLAYS
SIGHTS OR SCOPES
COMPUTER
SOFTWARE
OTHER

ARMAMENT
MAIN GUN
LAUNCHERS
SECONDARY ARMAMENT
OTHER

BobDY/CAB
PERSONNEL ACCOMMODATIONS
CARGO
PLACEMENT OF SUBSYSTEMS
OTHER

AUTOMATIC LOADING

AUTOMATIC/REMOTE PILOTING

NUCLEAR, BIOLOGICAL, CHEMICAL

SPECIAL EQUIPMENT
WRECKER EQUIPMENT
RECOVERY VEHICLES
FIELD WORK UNITS
FURNISHING AND EQUIPMENT
OTHER

NAVIGATION

COMMUNICATIONS

INTEGRATION, ASSEMBLY, TEST, AND CHECKOUT
INTERFACE SECTIONS/MATERIAL

OTHER
OTHER
SECONDARY VEHICLE
(SAME AS ABOVE)

OTHER
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APPENDIX E - COST ELEMENT STRUCTURE AND DEFINITIONS

Section | - Cost Element Structure

1.0 RESEARCH, DEVELOPMENT, TEST, AND EVALUATION (RDT&E)-FUNDED

ELEMENTS
101 DEVELOPMENT ENGINEERING*
1.02 PRODUCIBILITY ENGINEERING AND PLANNING (PEP)*
1.03 DEVELOPMENT TOOLING*
1.04 PROTOTYPE MANUFACTURING*
1.05 SYSTEM ENGINEERING/PROGRAM MANAGEMENT
1.051 PROJECT MANAGEMENT ADMINISTRATION (PM CIV/MIL)
1.052 OTHER
1.06 SYSTEM TEST AND EVALUATION
1.07 TRAINING
1.08 DATA
1.09 SUPPORT EQUIPMENT
1.091 PECULIAR
1.092 COMMON
1.10 DEVELOPMENT FACILITIES
111 OTHER RDT&E
2.0 PROCUREMENT-FUNDED ELEMENTS
201 NONRECURRING PRODUCTION
2011 INITIAL PRODUCTION FACILITIES (IPFs)*
2.012 PRODUCTION BASE SUPPORT (PBS)*
2.013 OTHER NONRECURRING PRODUCTION*
2.02 RECURRING PRODUCTION
2.021 MANUFACTURING*
2.022 RECURRING ENGINEERING*
2.023 SUSTAINING TOOLING*
2.024 QUALITY CONTROL*
2.025 OTHER RECURRING PRODUCTION*
2.03 ENGINEERING CHANGES*
2.04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT
2.041 PROJECT MANAGEMENT ADMINISTRATION (PM CIV/MIL)
2.042 OTHER
2.05 SYSTEM TEST AND EVALUATION, PRODUCTION
2.06 TRAINING
2.07 DATA
2.08 SUPPORT EQUIPMENT
2.081 PECULIAR
2.082 COMMON

*  These elements should be further subdivided to reflect the MIL-STD-881B Level 3 prime mission
equipment WBS elements. Greater level of detail is permissible.
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2.09 OPERATIONAL/SITE ACTIVATION
2.10 FIELDING
2.101 INITIAL DEPOT-LEVEL REPARABLES (SPAREYS)
2.102 INITIAL CONSUMABLES (REPAIR PARTYS)
2.103 INITIAL SUPPORT EQUIPMENT
2.104 TRANSPORTATION (EQUIPMENT TO UNIT)
2.105 NEW EQUIPMENT TRAINING (NET)
2.106 CONTRACTOR LOGISTICS SUPPORT
211 TRAINING AMMUNITION/MISSILES
2.12 WAR RESERVE AMMUNITION/MISSILES
213 MODIFICATIONS
214 OTHER PROCUREMENT
3.0 MILITARY CONSTRUCTION (MC)-FUNDED ELEMENTS
3.01 DEVELOPMENT CONSTRUCTION
3.02 PRODUCTION CONSTRUCTION
3.03 OPERATIONAL/SITE ACTIVATION CONSTRUCTION
3.04 OTHER MC
4.0 MILITARY PERSONNEL (MP) DIRECT-FUNDED ELEMENTS (not reimbursed by any
other appropriation)
4.01 CREW
4.02 MAINTENANCE (MTOE)
4.03 SY STEM-SPECIFIC SUPPORT
4.04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT
4.041 PROJECT MANAGEMENT ADMINISTRATION (PM MIL)
4.042 OTHER
4.05 REPLACEMENT PERSONNEL
4.051 TRAINING
4.052 PERMANENT CHANGE OF STATION (PCS)
4.06 OTHER MP
5.0 OPERATIONS AND MAINTENANCE (O&M)-FUNDED ELEMENTS
5.01 FIELD MAINTENANCE CIVILIAN LABOR**
5.02 SYSTEM-SPECIFIC BASE OPERATIONS
5.03 REPLENISHMENT DEPOT-LEVEL REPARABLES (SPARES)**
5.04 REPLENISHMENT CONSUMABLES (REPAIR PARTS)**
5.05 PETROLEUM, OIL, AND LUBRICANTS (POL)**
5.06 END-ITEM SUPPLY AND MAINTENANCE
5.061 OVERHAUL (P7M)
5.062 INTEGRATED MATERIEL MANAGEMENT
5.063 SUPPLY DEPOT SUPPORT
5.064 INDUSTRIAL READINESS
5.065 DEMILITARIZATION
5.07 TRANSPORTATION
5.08 SOFTWARE

**  These elements should be further subdivided to reflect the MIL-STD-881B Level 2 prime mission
equipment WBS elements and the support equipment element. Greater level of detail is permissible.
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5.09 SYSTEM TEST AND EVALUATION, OPERATIONAL

5.10 SYSTEM ENGINEERING/PROGRAM MANAGEMENT

5.101 PROJECT MANAGEMENT ADMINISTRATION (PM CIV)
5.102 OTHER

511 TRAINING

512 OTHER O&M

6.0 ARMY WORKING CAPITAL FUND (AWCF) ELEMENT

6.01 AWCF CLASS IX WAR RESERVES

Section Il - Cost Element Definitions

1.0 RESEARCH, DEVELOPMENT, TEST, AND EVALUATION (RDT&E)-FUNDED
ELEMENTS

All RDT&E-funded costs associated with the research and development (R&D) of the materid system,
including development costs for system armament, training devices, anmunition, missles, and modifications.

101 DEVELOPMENT ENGINEERING

This eement includes the cogs of Sudy, andys's, design development, evauation, testing, and redesign for
the sysem component(s) during the systlem development efforts. It includes the design efforts of preparing
specifications, engineering drawings, parts lists, wiring diagrams, test planning and scheduling, analysis of test
results, data reduction, report preparations and establishment of reliability, maintainability, and quality assurance
control requirements. It adso includes the costs of raw and semi-fabricated material plus purchased parts
consumed in the performance of component engineering efforts. Also included is engineering test equipment such
as ostilloscopes, transducers, recorders, radio transmitters, converters, discriminators, receivers, and other
equipment required to accomplish the engineering function for the specified sysslem components.  This dement
a0 includes the engineering efforts in support of preplanned product improvements and development cods for
any neutrdization process designed to change the physical, chemicd, biologica character or compostion of
hazardous waste produced by the sysem. Excluded from this eement are the engineering efforts (producibility
engineering and planning) to ensure producibility of the item or system prior to quantity procurement.

1.02 PRODUCIBILITY ENGINEERING AND PLANNING (PEP)

This eement includes the cogts of ensuring the producibility of the developmental materid system, item, or
component. PEP involves the engineering tasks necessary to ensure timely, efficient, and economic production of
essential materid and is primarily of a planning nature.  PEP includes efforts related to development of the
Technical Data Package (TDP), qudity assurance (QA) plans, and specid production processes to assess
producibility. Also included are the development of unique processes essentia to the design and manufacture of
the materid and details of performance ratings dimensiona and tolerance data; manufacturing assembly;
sequences, schematics, mechanical and eectrica connections; physicd characteridtics, including form, fit, and
finishes, ingpection test and evaluation requirements; calibration information; and quaity control procedures.

1.03 DEVELOPMENT TOOLING
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This dement includes the cogts of planning, design, fabrication, assembly, ingalation, modification,
maintenance, and rework of al toals, ingpection equipment, and test equipment supporting the development of a
specified system component. It includes that time expended in determining tool, ingpection, and test equipment
requirements; planning of fabrication and testing operations, maintaining tool records; scheduling and control of
dl tools orders, and programming and preparing software for dl numericaly controlled machine tools used in
development of a syssem component. It includes the costs of new materias used in the fabrication, assembly,
ingalation, modification, and maintenance and rework of dies, jigs, fixtures, ingoection equipment, handling
equipment, work platforms, and test equipment used to deve op each system component, as well astools normally
purchased in find form or that require negligible effort to assemble.

1.04 PROTOTYPE MANUFACTURING

This dement includes the cogs of fabrication, processing, subassembly, find assembly, reworking
modification, and ingtdlation of parts and equipment, power plants, boogers, dectronic equipment, explosives,
and other items (including Government-Furnished equipment [GFE]), and the proving of such equipment and
ingruments for the specified system prototype dement.  This includes the congtruction of piece parts from raw
materias—the cutting, forming, stretching, and blanking operations performed on materids to make individua
parts. It includes bench assembling of al minor and mgor assemblies, mating or joining of primary sections;
ingallation of specid and general equipment, insruments, and accessories performed after the mating; and all
other preparation and/or processing and preflight and production service operations.  Also included are the raw
and semi-fabricated materia plus purchased parts used in the manufacture of the specified system prototype item.
The costs of prototype spare assemblies and parts are a o included within this e ement.

1.05 SYSTEM ENGINEERING/PROGRAM MANAGEMENT
1.051 PROJECT MANAGEMENT ADMINISTRATION (PM CIV/MIL)

This dement includes the RDT& E-funded codts of the PM's office (civilian and military reimbursement)
for sysem engineering and technical control, as well as the business management of the system/program. It
encompasses the overdl planning, direction, and control of the definition, development, and production of the
systemvprogram, including functions of logistics engineering and integrated logistics support (ILS) management,
e.g., maintenance support, facilities, personnd, training, testing, and activation of a sysem. System engineering/
management efforts that can be associated specificaly with the individua hardware elements are excluded. This
edement includes any RDT&E reimbursement to MP for military personnel costs associated with project
management in the PM's office.  Also included are any PM office RDT&E-funded cosgts to manage and
adminiger environmentd efforts, eg., PM environmental management team, and compliance with the Nationa
Environmental Policy Act (NEPA) and the National Aerospace Standard (NAS) 411 for pollution prevention
plans.

1.052 OTHER

This eement includes the cods of any other RDT&E-funded costs for system engineering and technica
control, as well as the busness management of the system/program. It encompasses the overdl planning,
direction, and control of the definition, development, and production of the system/program, including functions
of logigtics engineering and ILS management, e.g., maintenance support, facilities, personnd, training, testing,
and activetion of a sysem. System engineering/ management effort that can be associated specificaly with the
individual hardware dements is excluded. This eement adso includes any RDT&E reimbursement to MP for
military personnel costs associated with project management not in the PM's office.

106 SYSTEM TEST AND EVALUATION
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This dement includes the RDT&E-funded costs of system-rdated test activities, including costs of
specidly fabricated hardware to obtain or vdidate engineering data on the performance of the sysem. This
eement also includes cogts of the detailed planning, conduct, support, data reduction, and reports from such
teding, as well as hardware items that are consumed or planned to be consumed in the conduct of such
operations. This dement includes the testing of innovative pollution prevention technologies and neutrdization
processes as well as the costs of any hazardous, toxic, or radiologica materias used during system test and
evauation. Also included are the cogts of al efforts associated with the design, production, and disposal of
models, specimens, fixtures, and insrumentation in support of the test program. The actud test articles (i.e,
functiondly configured systems) are excluded from this dement; they were included in the dement prototype
manufacturing.  Also excluded is dl tedting that is O&M-funded. Tegling that can be associated with a
subsystem (e.g., aircraft engine) is included in the costs of that subsystem, rather than this system-oriented cost
dement.

1.07 TRAINING

This dement includes the costs of services, devices, accessories, aids, equipment, facilities, and parts used
to facilitate ingtructions through which personnel acquire sufficient concepts, skills, and aptitudes to operate and
maintain the system with maximum efficiency. This dement includes cods of efforts associated with the design,
development, and production of prototype training equipment, and the execution of training services. It includes
the RDT&E cogts of training initid service test crews and maintenance personnd, including temporary duty of
Government personnd, involved in the testing including training needed on handling hazardous materias and
proper use of persond protection equipment.

1.08 DATA

This element includes the costs of preparation, revision, and reproduction of drawings, specifications, parts
ligts, test plans, testing procedures, draft manuas, environmenta reports, and other documentation that are
produced in support of project management, engineering, tooling fabrication, and testing functions. Reldiveto a
contract, this dement includes cogts of dl ddiverable datalisted on aDD Form 1423, i.e., such efforts as can be
reduced or diminated with reductions or dimination of the lised requirements. If the data are Government
peculiar, include the efforts of acquiring, writing, assembling, reproduction, etc. If the data are not Government
peculiar, but are identica to that used by the contractor except in a different format, include costs of such efforts
as reproduction, packaging, shipping, and, if necessary, reformatting.

1.09 SUPPORT EQUIPMENT
1.091 PECULIAR

This element includes the codts of the design and development of those deliverable items and associated
software required to support and maintain the system or portions of the system while not directly engaged in the
performance of its misson, and that have gpplication peculiar to the given system. It includes, for example,
vehicles, equipment, tools, etc., unique to the system used to fud, service, trangport, hoist, repair, overhaul,
assemble, disassemble, test, ingpect, or otherwise maintain the mission equipment.

1.092 COMMON

This element includes the codts of the design and development of those deliverable items and associated
software required to support and maintain the system or portions of the system while not directly engaged in the
performance of its misson, and that have application common to other than the given system. It includes, for
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example, vehicles, equipment, tools, etc., not unique to the system used to fud, service, transport, hoidt, repair,
overhaul, assemble, disassemble, test, ingpect, or otherwise maintain the misson equipment.

1.10 DEVELOPMENT FACILITIES

This dement includes the RDT& E-funded codis of any new building, converson or expangon of facilities
or dtes, and the acquigtion of red edate for development and testing of the sysem. This includes those
RDT& E-funded costs for facilities to handle or store hazardous materias or waste including underground storage
tanks. It dso includes any RDT&E funded congtruction costs for modification and testing of systems dready in
the Army inventory if necessary to the furtherance of the R&D program.

111 OTHERRDT&E

This dement includes any RDT&E-funded cods not included in the previous dements. Costs must be
system specific and clearly identified.

2.0 PROCUREMENT-FUNDED ELEMENTS

All procurement-funded cods resulting from the production and introduction of the materid into the
Army's operationd inventory. Thisincludes:

(1) All costs to the Government, defined as contractor costs plus in-house costs, of products and services
necessary to transform the results of development into a fully operationad system consisting of the hardware,
training, and support activities necessary to initiate operations.

(2) Cods of both a nonrecurring (i.e,, costs that are required to establish a production capability) and
recurring nature (i.e., costs that occur repeatedly during production and delivery to user organizations).

(3) All codts resulting from production and introduction into inventory irrespective of how alocated, eg.,
unit equipment (UE), maintenance float (MF), war reserve (WR), and training usage classification.

201 NONRECURRING PRODUCTION
2.011 INITIAL PRODUCTION FACILITIES (IPFs)

This eement includes the cogt of the initia hard tooling and production line set up to support low-rate and
full-scae production of the system; and the cost of fabrication, assembly, and indalation of tools (including
modification and rework of development tools for production purposes), dies, templates, patterns, form block
manufacture, jigs, fixtures, master forms, ingpection equipment, handling equipment, load bars, work platforms
(including ingalation of utilities thereon), and test equipment (such as checkers and andyzers) to support the
manufacture of the specified system. It includes initid and duplicate sets of tools necessary to reach full-rate
production plus modification of LRIP tool records, establishment of make-or-buy and manufacturing plans on
nonrecurring tools and equipment, scheduling and contral of tool orders, and programming and preparation of
software for numericaly controlled machine equipment. Included in this eement are any provison of industrid
fecilities (PIF), depot maintenance plant equipment (DMPE), and layaway of indudtrid facilities that are system
specific.

2.012 PRODUCTION BASE SUPPORT (PBYS)
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This dement includes the procurement-funded costs of congtruction, conversion, or expanson of facilities
for production, inventory, or maintenance required to accomplish the program. These costs may be identified
with either or both the contractor and in-house efforts. They may be identified with the total system or with
specific components of the tota system, such as the engine.  This dement excludes any PIF costs included in
| PFs.

2.013 OTHER NONRECURRING PRODUCTION

This element includes any procurement-funded, nonrecurring production costs not included in the above
subdements. Costs must be system specific and clearly identified. For example, disposd, demilitarization, or
layaway cogs of Government-owned production equipment should be included here as a cost to the system.

202 RECURRING PRODUCTION
2.021 MANUFACTURING

This element includes the costs of materid, labor, and other expenses incurred in the fabrication, checkout,
and processing of parts, subassemblies, and maor assemblies/subsystems needed for the find system. This
edement a0 includes Government-furnished equipment and materid, as well as costs of subcontractors and
purchased parts/equipment. The element further includes cogts of the efforts to integrate and assemble the
various subassemblies into a working system, codis to ingall special and generd equipment, costs to paint and
package the system for shipment to its acceptance destination, and cogs associated with preplanned product
improvements. It dso includes movesin order to assembleinto afina system.

2.022 RECURRING ENGINEERING

This dement includes the cods of al engineering efforts performed in support of production, including
maintainability/religbility engineering, maintenance engineering, value engineering, and production engineering
cogs asociated with the system. It dso includes redesign, evaluation, and other support engineering efforts
(erther in-house, contract, or separate contractor) directly involved with production of the componentsend item,
eg., maintenance of the TDP, preparation of engineering change proposas (ECPs), engineering change orders
(ECOs), and andlysis of test results.

2.023 SUSTAINING TOOLING

This eement includes the cogs of maintenance replacement or modification of tools and test equipment
after the gart of production. It includes the replacement of initia tools that break down, and modification,
maintenance, and rework of initial and duplicate sets of tools occurring after production begins.
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2.024 QUALITY CONTROL

This element includes the codts of implementing controls necessary to ensure that a manufacturing process
produces a system that meets the prescribed standards. Included are cods of receiving, in-process, and fina
ingpections of toadls, parts, subassemblies, and complete assemblies. It dso includes such tasks as rdiahility
testing, establishment of acceptable quality levels (AQLS), statistical methods for determining performance of
manufacturing processes, preparation and review of reports relating to these tasks, stockpile rdiahility testing,
and the performance of production acceptance tests (PATS).

2.025 OTHER RECURRING PRODUCTION

This dement includes any procurement-funded, recurring production costs not included in the above
subdements. Costs must be system specific and dlearly identified, e.g., warranty cost for aspecific item.

2.03 ENGINEERING CHANGES

This element includes the cogts of officid dterations made to a sysem while it is dill in the manufacturing
process (before acceptance by the Army). Modifications that change the performance of the system or done after
the system is accepted by the Army will be costed in modifications.

204 SYSTEM ENGINEERING/PROGRAM MANAGEMENT

2.041 PROJECT MANAGEMENT ADMINISTRATION (PM CIV/MIL)

This dement includes the procurement-funded costs of the PM's office (civilian and military
reimbursement) for sysem engineering and technical control, as well as the business management of the
systemv/program. It encompasses the overdl planning, direction, and control of the definition, development, and
production of the system/program, including functions of logistics engineering and ILS management, eg.,
maintenance support, facilities, personne, training, testing, and activation of a sysem. System engineering/
management efforts that can be associated specificaly with the individua hardware eements are excluded. This
eement aso includes any procurement reimbursement to MP for military personnel costs associated with project
management in the PM's office.  Also included are any PM office procurement-funded costs to manage and
adminiger environmentd efforts, eg., PM environmental management team, and compliance with the Nationa
Environmental Policy Act (NEPA) and the National Aerospace Standard (NAS) 411 for pollution prevention
plans.

2042 OTHER

This dement includes the costs of any other procurement-funded cogs for system engineering and technical
control as well as the business management of the system/program. It encompasses the overdl planning,
direction, and control of the definition, development, and production of the system/program, including functions
of logistics engineering and ILS management, e.g., maintenance support, facilities, personnd, training, testing,
and activetion of a sysem. System engineering/ management effort that can be associated specificaly with the
individua hardware dementsis excluded. Thisdement aso includes any procurement reimbursement to MP for
military personnel costs associated with project management not in the PM's office.
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205 SYSTEM TEST AND EVALUATION, PRODUCTION

This element includes the procurement-funded costs of the system-related production test activities that are
identifiable with the evaluation of the system. Included are the costs of hardware to abtain or vaidate data. Also
included are the cods of the planning, conduct, support, data reduction, and reports from such testing and test
items consumed in the conduct of such operations, as well as the cods of design, production, handling, storage,
and disposa of modds, specimens, fixtures, insrumentation, and hazardous materials or waste in support of the
test program. Articlesfor testing that are complete production units should be costed under recurring production.

206 TRAINING

This dement includes the system-specific, procurement-funded costs of training devices, accessories, ads,
equipment, facilities, and parts used to facilitate ingruction through which personnd will acquire sufficient
concepts, kills, and aptitudes to operate and maintain the syssem with maximum efficiency. This dement
includes costs for the efforts associated with the production and fielding of training equipment.

207 DATA

This dement includes the procurement-funded costs of gathering, storing, reproducing, and disseminating
system-specific technica, environmental, and managerid supportability data, and the cost of preparing, updating,
and reproducing publications such as technica orders, handbooks, and field manuals during production. Relaive
to a contract, this ement includes costs of al deliverable datalisted on aDD Form 1423. This ement includes
only such efforts that can be reduced or will not be incurred if the data item is iminated. If the data are
Government peculiar, include the efforts of acquiring, writing assembling, and reproduction. If the data are not
Government peculiar, but are identical to that used by the contractor, except in adifferent format, include cogts of
such efforts as reproduction, packaging, shipping, and, if necessary, reformatting.

208 SUPPORT EQUIPMENT
2.081 PECULIAR

This dement includes the cogs of the production of those ddiverable items and associated software
required to support and maintain the sysem or portions of the sysem while not directly engaged in the
performance of its misson, and that have gpplication peculiar to the given system. It includes, for example,
vehicles, equipment, tools, etc., unique to the system used to fud, service, trangport, hoist, repair, overhaul,
assemble, disassemble, test, ingpect, or otherwise maintain the mission equipment. Excluded are any initid
support equipment costs.

2.082 COMMON

This dement includes the cogs of the production of those ddiverable items and associated software
required to support and maintain the sysem or portions of the sysem while not directly engaged in the
performance of its misson, and that have application common to other than the given system. It includes, for
example, vehicles, equipment, tools, etc., not unique to the system used to fud, service, transport, hoidt, repair,
overhaul, assemble, disassemble, test, ingpect, or otherwise maintain the misson equipment. Excluded are any
initid support equipment costs.
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209 OPERATIONAL/SITE ACTIVATION

This eement includes the procurement-funded costs of red edtate, congtruction, conversion, utilities, and
equipment to provide dl facilities required to house, sarvice, and/or launch prime misson equipment a the
organizationa and intermediate levels. This dement includes the converson of gte, ship, and vehicle; and system
assembly, checkout, and ingtalation into the Site facility to achieve operationa status. It dso includes contractor
support in relation to operational/ste activation. This eement aso includes the procurement reimbursement costs
for system-specific initial base operations (BASOPS)/red property maintenance activities (RPMA)—such as
utilities, repair of rea property, minor condruction, fire prevention, supply operations, maintenance of materidl,
and trangportation—for dte activation equipment ingtdlation and onetime BASOPS. Excuded from this
element are any MC-funded efforts under operational/site activation construction or O&M-funded efforts under
transportation, system testing and evauation, training, or system-specific base operations.

210 FIELDING
2101 INITIAL DEPOT-LEVEL REPARABLES (SPARES)

This eement includes the procurement codts for initid gpare components, assemblies, and subassemblies
(reparable items) necessary to fill initidl ASL/PLL stockage to support end-item fielding throughout the system
life cycle. It includes any purchases from the AWCF for reparables. However, any items costed as part of
manufacturing should be excluded here, such as engines.

2.102 INITIAL CONSUMABLES (REPAIR PARTYS)

This eement includes the procurement costs for consumables necessary to fill initidl ASL/PLL stockage to
support end-item fielding. It includes any purchases from the AWCF for consumables. This dement aso
includes consumable (nonreparable) individua parts, assemblies, or subassemblies required to support end-item
fidding. It excudes consumables used in depot maintenance overhaul, repair, or modifications covered in
redistribution of digplaced equipment.

2103 [INITIAL SUPPORT EQUIPMENT

This dement includes the procurement-funded, one-time, system-specific fielding costs (both labor and
materid) for gpecia equipment, tools, deprocessing of new equipment, and those fielding cogts associated with
post-production software support (PPSS) that were not funded by RDT&E. Normally, initial support equipment
is packaged with equipment end items prior to ddivery of the equipment to Army units.

2.104 TRANSPORTATION (FIRST DESTINATION) (FDT)

This dement includes only the procurement-funded costs of moving materiel from the manufacturer to the
firgt point of acceptance, receipt or storage point by the Government. This represents a portion of atotal system
cos. FDT includes transportation costs for shipments which may be interrupted for test or modification before
acceptance. Included are such cogts as temporary duty (TDY) of crews from duty station to manufacturing plant,
to ddivery point, and return to duty station; supplies, minor repars, and fud during ddivery; transporting
hazardous materials, and other cogs. Excluded are trangportation costs paid by a vendor as prescribed in
procurement contracts for manufacturing, as well as dl one-time costs of retrograding equipment thet is being
replaced by the materiel system.

2105 NEW EQUIPMENT TRAINING (NET)
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This dement includes the system-specific, procurement-funded costs of training services for new
equipment training through which personnd will acquire sufficient concepts, skills, and aptitudes to operate and
maintain the system with maximum efficiency. It includes the cogts for TDY of Government personnd, of
training initid-service test crews, maintenance personnd, ingdructors, initia crew, maintenance personnel and
NET teams, as wdll as the one-time cost of establishing system-specific individua training programs, including
al sarvicesand manuas. It excludes the costs of replacement training.

2106 CONTRACTOR LOGISTICS SUPPORT

This eement includes the procurement-funded contractor support when introducing a new materid system.
It includes dl contractor-provided support required to field and maintain the system until norma maintenance
procedures are established and assumed by the unit receiving the new equipment.

211 TRAINING AMMUNITION/MISSILES

This eement includes the costs of ammunition and missiles consumed by the system being coged (e.g., an
arcraft or atank) during both unit training and annua service practice. The cost of ammunition and/or missiles
consumed during the training of replacement personnd, dong with the procurement cost of replacement
equipment, is included in this cost dement. It excludes the MP associated with replacement training and the
O& M-funded training services cos.

212 WAR RESERVE AMMUNITION/MISSILES

This dement includes the cogts of war reserve (WR) ammunition/missiles required to sustain combat
operations of approved forces through the prescribed period. WR ammunition includesbasic load. This element
includes dl system-specific WR ammunition and basic load.

213 MODIFICATIONS

This eement includes the procurement-funded costs of the labor and material associated with any approved
dteration made to a system by accomplishing a Modification Work Order (MWO), retrofit, conversion,
remanufacture, or engineering change after fidlding by the Army. It excludes modifications that require a
Milestone IV Decison Review, aswe|l asthe MP-funded labor codts for instalation of these modifications.

214 OTHER PROCUREMENT

This dement includes any procurement-funded costs not included in the above dements. The costs must
be system specific and clearly identified. This dement may include any procurement-funded services to address
environmental litigation and liahilities.

3.0 MILITARY CONSTRUCTION (MC)-FUNDED ELEMENTS

Military congruction projects associated with amateridl system are defined as either system specific or not
system specific. System-specific requirements and projects are defined as those that meet the following test:

@ The materidl system cannot be fieded without the congtruction; and

2 The need for the congdtruction is generated by the decison to acquire and field a given materid
system or, conversdly, if and when a materidl systlem acquidtion is terminated prior to fielding, the need for the
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congruction ceases and the condruction project is automatically canceled aong with materiel system program;
and

3 Stationing and organizational requirements such as barracks, dining facilities, unit headquarters
building, and the like oriented toward forces support will be excluded from materid system cost estimates, unless
approved for inclusion as an exception to policy. An example of an exception that would be system specificisthe
condruction of a new fielding location not contiguous to an exising Government facility, i.e, basc dte
congtruction for PATRIOT.

Examples of system-specific condruction projects are smulator buildings, missile bunkers, and billets
associated with the fidlding of new organizations for the new systems. All other military congtruction projects
related to the materiel systlem, either directly or indirectly, are not considered system specific.

3.01 DEVELOPMENT CONSTRUCTION

This element includes only the MC-funded cogts of any new building, conversion or expanson of facilities
or dtes, and acquisition of red edtate for development and testing of the systlem. It includes any congtruction
cods for modification and testing of systems dready in the Army inventory if necessary to the furtherance of the
development program. This dement dso includes any MC-funded environmenta remediation costs for
preparation and cleanup of Sructures and redl estate before, during, and after system specific development or
testing.

3.02 PRODUCTION CONSTRUCTION

This dement includes only the MC-funded cods of red edate, congtruction, conversion, utilities, and
equipment to achieve initidly the tota production capability for the materid sysem. This includes planning,
acquisition of red estate, minor congruction, and other MC-funded supporting activities. This dement dso
includes any MC-funded environmenta remediation costs for preparation and cleanup of Sructures and resl
edate beforeinitid tota production capability is achieved.

3.03 OPERATIONAL/SITE ACTIVATION CONSTRUCTION

This dement includes only the MC-funded costs of red edate, condruction, conversion, environmental
remediation, utilities, and equipment to provide al facilities required to house, service, and/or launch prime
mission equipment at the organizational and intermediate leve. This eement includes planning, acquisition of
red estate, minor congruction, and other M C-funded supporting activities.

3.04 OTHERMC

This dement includes any MC costs not included in the previous dements. The costs must be sysem
specific and clearly identified.
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4.0 MILITARY PERSONNEL (MP) DIRECT-FUNDED ELEMENTS (not reimbursed by any
other appropriation)

This dement includes dl MP-funded costs associated with the development, production, fielding, operation
and support of the materid system not reimbursed by any other appropriation.

401 CREW

This dement includes the codts of base pay and alowances, theater cods, and specia pay of military
personnd whose primary function is to operate the materid systlem being costed. Excluded are the cods of those
who operate other equipment in the force unit such as trucks and switchboards.

4,02 MAINTENANCE (MTOE)

This eement includes the costs of base pay and adlowance, theater cogs, and specid pay of those direct
and general support military personnel below depot level whose primary function is to maintain the materie
sysem being costed. Excluded are the cods of those persons whose primary function is to maintain other
equipment in the force unit such as trucks and switchboards.

4.03 SYSTEM-SPECIFIC SUPPORT

This eement includes the cogts of base pay and alowances, theater cods, and specid pay of al military
personnd below depot level who are charged to the materid system and who are not crew or maintenance. It
includes the costs of personsin those units (battalions, companies, or attached platoons) that exist only because of
the system being costed. Examples of persons who might be included are a company commander, a switchboard
operator, atruck driver, atruck repairman, afue handler, and an ammunition handler.

4.04 SYSTEM ENGINEERING/PROGRAM MANAGEMENT
4.041 PROJECT MANAGEMENT ADMINISTRATION (PM MIL)

This dement includes the MP-funded costs of the PM's office (not reimbursed by the RDT&E or
procurement appropriations)) For system engineering and technical control, as well as the bus ness management
of the systemV/program. It encompasses the overdl planning, direction, and control of the definition, devel opment,
and production of the system/program, including functions of logigtics engineering and ILS management, eg.,
mai ntenance support, facilities, personnd, training, testing, and activation of asystem. This eement excludes any
RDT&E or procurement reimbursement to MP for military personnd costs associated with project management
in the PM's office. Also included are any PM office MP-funded cogts to manage and administer environmental
efforts, eg., PM environmental management team, and compliance with the National Environmental Policy Act
(NEPA) and the Nationa Aerospace Standard (NAS) 411 for pollution prevention plans.

4.042 OTHER

This dement includes any other MP-funded codis for system engineering and technica control, as well as
the business management of the systemv/program. It encompasses the overdl planning, direction, and control of
the definition, development, and production of the systemV/program, including functions of logistics engineering
and ILS management, e.g., maintenance support, facilities, personnd, training, testing, and activation of a system.
This element excludes any RDT&E or procurement reimbursement to MP for military personnd costs associated
with project management not in the PM's office.
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4.05 REPLACEMENT PERSONNEL
4.051 TRAINING

This dement includes the MP-funded costs of al pay and dlowances for the systlem-specific replacement
personnd undergoing forma training for future assgnment to the given materiel system. It dso includes the pay
and dlowances of the ingtructors for the replacement personnd training.

4.052 PERMANENT CHANGE OF STATION (PCYS)

This dement includes the MP-funded cogts associated with the permanent change of dtation of sysem-
specific replacement personnd to and from overseas thesters and within CONUS.

406 OTHERMP

This dement includes any MP-funded costs not included in the previous dements. Costs must be system
specific and clearly identified.

5.0 OPERATIONS AND MAINTENANCE (O&M)-FUNDED ELEMENTS

All O&M-funded costs associated with the development, production, fielding, operation, and support of the
materid system.

501 FIELD MAINTENANCE CIVILIAN LABOR

This element includes the codts of civilian maintenance labor a any level below depot maintenance. It
includes contractor performed DS/GS maintenance costs. It excludes civilian labor at the depot.

502 SYSTEM-SPECIFIC BASE OPERATIONS

This dement includes the O&M-funded costs of system-specific initidl BASOPS'RPMA—such as
utilities, repair of red property, environmental remediation, minor congdruction, fire prevention, supply
operations, maintenance of materiel, and trangportation—for dte activation equipment ingtalation and one-time
BASOPS. Excluded from this eement are any O&M-funded efforts under system test and evauation, training,
transportation, or software.

5.03 REPLENISHMENT DEPOT-LEVEL REPARABLES (SPAREYS)

This eement includes the consumer's O&M costs of purchasing from the AWCF reparables required to
resupply initial stockage. It aso includes the repairable individua parts, assemblies, or subassemblies required
on a recurring basis for the repair of mgor end items of equipment (including PME and support equipment)
subsequent to fidding.

5.04 REPLENISHMENT CONSUMABLES (REPAIR PARTYS)

This eement includes the consumer's O& M costs of purchasing from the AWCF consumables required to
resupply initid stockage. 1t adso includes the consumable (nonreparable) individud parts, assemblies, or
subassemblies required on a recurring basis for the repair of mgor end items of equipment (including PME and
support equipment) subsequent to fielding.
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5.05 PETROLEUM, OIL, AND LUBRICANTS (POL)

This dement includes the costs of fud, ail, and lubricants for the system.

506 END-ITEM SUPPLY AND MAINTENANCE
5.061 OVERHAUL (P7M)

This element includes the costs of materid, labor, and overhead for the repair/overhaul of the basic end
item and associated components including any compliance costs associated with hazardous materids or waste.
The materid, labor and overhead cogs for contractor-performed depot overhaul are dso included in this dement.

5.062 INTEGRATED MATERIEL MANAGEMENT

This dement includes centra supply and maintenance activities conducted in support of end-item
digribution, disposd, requirements determination, requidtion processng, stock control, WR requirements,
catadoging, wegpons systems management, wegpon systems supply support, provisoning, budgeting/ funding,
dlowances, configuration management, technical support, and maintenance management. It excludes
conventional ammunition and secondary-item integrated materid management.

5.063 SUPPLY DEPOT SUPPORT

This dement includes operations a supply depots, manpower, peculiar support equipment, necessary
fecilities, and associated codts directly identifiable to end-item supply operations including any compliance costs
associated with hazardous materials or wagte. It excludes conventional ammunition and secondary-item supply
depot operations.

5.064 INDUSTRIAL READINESS

This dement includes manpower authorizations, peculiar and support equipment, necessary fecilities,
environmentd compliance, and other associated cods specificaly identifiable to management of end-item
industrid preparedness activities.

5.065 DEMILITARIZATION

This dement includes manpower authorizations, peculiar and support equipment, necessary facilities, and
associated costs specifically identifiable to end-item demilitarization activities.

5.07 TRANSPORTATION (SECOND DESTINATION)

This dement includes the O& M-funded costs for movement of Army supplies and equipment worldwide,
after receipt from production or eéther a CONUS port, CONUS depot, or CONUS Cugtomer. This includes, but
not limited to ddivery of new equipment to units (except fird destination trangportation), direct equipment
redistribution, TOE equipment moves on direct unit PCS, and transporting items to depot maintenance facilities
and back to the operationa units. Examples are specid trangportation of tracked vehicles to and from training
aress and one-time codsts of retrograding equipment that is being replaced by the materiel system. Costs must be
system specific and clearly identified. It excludes trangportation funded by stock fund/AWCF and movement of
cargo by TOE units as part of their misson functions.

5.08 SOFTWARE
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This dement includes dl O&M-funded codts for software.  This would normaly be predominately .
However, this dement should include any software development, procurement, and support codts that were not
funded by ether the RDT& E or the procurement appropriations.

509 SYSTEM TEST AND EVALUATION, OPERATIONAL

This dement includes the O& M-funded cods of system-specific test activities, including cogts of specidly
fabricated hardware, to obtain or vdidate engineering data on system performance. It aso includes cogts of the
detailed planning, conduct, support, data reduction, and reports from such testing. The actud test articles (i.e,
functiondly configured systems) are excluded from this dement; they should be included in the prototype
manufacturing or manufacturing eements.

510 SYSTEM ENGINEERING/PROGRAM MANAGEMENT
5101 PROJECT MANAGEMENT ADMINISTRATION (PM CIV)

This dement includes the O&M-funded cogts of the PM's office (not funded by the RDT&E, or
procurement) for sysem engineering and technical control, as well as the busness management of the
systemv/program. It encompasses the overdl planning, direction, and control of the definition, development, and
production of the system/program, including functions of logistics engineering and ILS management, eg.,
mai ntenance support, facilities, personnd, training, testing, and activation of asystem. Also included are any PM
office O&M-funded costs to manage and administer environmental efforts, eg., PM environmental management
team, and compliance with the National Environmenta Policy Act (NEPA) and the National Aerospace Standard
(NAS) 411 for pollution prevention plans.

5102 OTHER

This dement includes the cogts of any other O& M-funded cods for syssem engineering and technica
control, as well as the busness management of the system/program. It encompasses the overdl planning,
direction, and control of the definition, development, and production of the system/program, including functions
of logigtics engineering and ILS management, e.g., maintenance support, facilities, personnd, training, testing,
and activation of a system.

511 TRAINING

This dement includes the O&M-funded costs of system-specific, individua training for replacement
personngl. The training can include a specific course taught in a TRADOC school and/or trangtion training for
quaifying the replacement personnel. It includes recurring cogs associated with training materiel and devices. It
excludes the MP cods associated with the indructors and students, and the procurement costs for training
ammunition/ missles.

512 OTHER O&M

This dement includes any O& M-funded cogts not included in the previous dements. Cogis must be system
specific and clearly identified. They may include supplies, direct support operations, indirect support,
environmenta efforts (pollution prevention, compliance, remediation, and restoration), and quarters, maintenance,
and utilities (QMU) that are not included above. In the event that any R&D or production efforts are O& M-
funded costs and are not captured above, they should be separately identified under this cost dement.
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6.0 ARMY WORKING CAPITAL FUND (AWCF) ELEMENT

6.01 AWCF CLASSIX WAR RESERVES

This dement includes the cods of Class IX war reserve components, assemblies, and subassemblies
determined to be combat critical for maintaining and sustaining combat operations of the materid system until
resupply can be accomplished, which are procured with Supply Maintenance, Army operating cost authority and
held to satisfy the War Reserve Materid Requirements.
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APPENDIX F - COST ANALYSIS TECHNIQUES

Section I - Manpower Costing

1. Manpower cost analysis

a This gppendix provides guidance on manpower coding of the materid system's life cycle
Manpower includes the number of personnd (military officerslenlisted, civilian, and contractor) required to
operate, maintain, support, and train for full operational deployment of a materid system. This section covers
manpower codt tools and cost dements. One of the tools used for costing manpower is the Army Manpower Cost
System (AMCOS). This system conggts of threelife cycle cost modules - (1) the Active, (2) the Reserve, and (3)
the Civilian modules.

b. Manpower cost analyss is an andyticd approach, usng cost tools and techniques, to develop
personnel cods for the POE, CCA and the ACP edtimates for materidl systems and information management
sysems. Andysis should be based onthe MER, if available.

¢. The manpower cost dements used in the POE and the CCA are defined in Appendix E. Additiona
guidance and an explanation of the cost dements is provided in section 1-5, Manpower cost dements, below.
The same cost dements and manpower cogting tools are used by the CRB to develop the ACP. For questions
regarding manpower life cycle costing contact CEAC, Forces, Operations and Ingtdlations Cost and Economic
Andysis Divison, commercid (703) 756-0336, DSN 289-0336.

2. Military manpower costing tools

This section covers military personnd cogting tools. There are severd tools that can be used to cost military
personnd.

a Manpower Edimate Report (MER) or like documents to identify the number of military personnel
assgned to the specific weapon system (identified by grade and Military Occupational Specidty (MOS)).

b. AMCOS. The AMCOS Active module provides manpower life cycle costs by MOS/grade.
AMCOS Active module cost dements congst of:

(1) Military Compensation
(8 BascPay
(b)  Allowance for Quarters
() VariadeHousng Allowance
(d Basc Allowance for Subsstence
(2) Acqguidtion
(3) Recruiting
(4)  Permanent Change of Station
(5) Retired Pay Accrud
(6) Seective Reenligment Bonus
(7)  Other Benefits
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(8)  Specid Pays
(9) Traning
(10) Medica Benfits
(11) Morale, Wefare, and Recregtion
(12) New Gl Bill

c. TheComposite Standard Rates (CSR) can be used to cost military manpower. These rates are used
for pricing, estimating, budgeting, costing and hilling for U.S. Army personne services provided to other federal
agencies, non-DoD customers, and to foreign military sales customers. Theserates consist of Six cost elements:

(1) BascPkay
(2 Retired Pay Accrud

(3) Allowancefor Quarters

(4 Miscdlaneous Expense

(5 Permanent Change of Station
(6) Incentive and Specid Pay

d. The AMCOS Reserve module may be required if reserve personnel are assgned to the materid
system.

e. The Automated Cost Edtimating Integrated Tools (ACEIT) is an edtimating system containing a
variety of tools designed to assst cost andyst with cost estimates.

3. Civilian manpower costing tools

This section covers civilian manpower personne cogting. Civilian manpower costing addresses personnel thet are
required to operate, maintain, support, or train for full operationd deployment of a materid sysem. The
following are usad to cogt civilian manpower.

a MER or like documents that identify the number of civilians assgned to the specific materiel system
(identified by grade/series).

b. The AMCOS Civilian moduleis atoal that can be used to cogt civilian manpower. The civilian life
cycle cost module and data base is used for the POE, CCA, and specid manpower studies. AMCOS Civilian
module cost eements conss of:

(1) BasePay
(20 Reirement Benefits
(3) Premium Pay
(4) Other Benefits
4. Dedicated/non-dedicated manpower

a  When manpower is dedicated to a particular materiel system, manpower cogting is relatively smple.
However, when manpower cogting is shared with two or more materid systems, the manpower costing processis
more complex.
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b. Definitions:
(1) Dedicated manpower - personnd assigned full-time to amaterid system.
(20  Non-dedicated manpower - personnel assigned part-time to amaterid system.

c. An hourly rate is derived from identifying the annua cost of the personnd divided by the annua
man-hours. This hourly rate is then multiplied by the productive man-hours to give the dedicated codts to a
particular materiel system.

5. Manpower cost elements

This section provides guidance on the use of AMCOS for cogting manpower cost dements as defined in
Appendix E.

RESEARCH, DEVELOPMENT, TEST, AND EVALUATION (RDT&E)-FUNDED ELEMENTS
1.051 PROJECT MANAGEMENT ADMINISTRATION (PM CIV/MIL)

a U2 AMCOS Civilian module to compute this element for civilian personne only.

b. Use AMCOS Active module to compute this eement for military personne only when RDT&E
funds are used to reimburse the military personnel appropriations.

PROCUREMENT-FUNDED ELEMENTS
2.041 PROJECT MANAGEMENT ADMINISTRATION (PM CIV/MIL)

a Use AMCOS Civilian module to compute this element for civilian personne only.

b. Use AMCOS Active module to compute this element for military personnel only when Procurement
funds are used to reimburse the military personnel appropriations.

211 TRAINING AMMUNITION/MISSILES

Use the AMCOS Active module. Input the military manpower requirements by MOS/grade and sdlect cost
eement 2.11 from the CCA/POE menu sdlection.

MILITARY PERSONNEL (MP) DIRECT-FUNDED ELEMENT
401 CREW

Use the AMCOS Active module. Input the military manpower requirements by MOS/grade and sdlect cost
element 4.01 from the CCA/POE menu sdlection.

4,02 MAINTENANCE (MTOE)
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Use the AMCOS Active module. Input the military manpower requirements by MOS/grade and sdlect cost
eement 4.02 from the CCA/POE menu sdlection. This dement addresses dedicated and non-dediicated personnel
(see section 1-4. for additiona guidance).

4.03 SYSTEM-SPECIFIC SUPPORT

Use the AMCOS Active module. Input the military manpower requirement by MOS/grade and sdlect cost
element 4.03 from the CCA/POE menu sdlection.

4.041 PROJECT MANAGEMENT ADMINISTRATION (PM MIL)

Use the AMCOS Active module. Input the military manpower requirements by MOS/grade and sdlect cost
element 4.041 from the CCA/POE menu sdlection.

4.042 OTHER

Use the AMCOS Active module. Input the military manpower requirements by MOS/grade and sdlect cost
element 4.042 from the CCA/POE menu sdlection.

4.051 TRAINING

Use the AMCOS Active module. Input the military manpower requirements by MOS/grade and sdlect cost
element 4.051 from the CCA/POE menu sdlection.

4.052 PERMANENT CHANGE OF STATION (PCYS)

Use the AMCOS Active module. Input the military manpower requirements by MOS/grade and sdlect cost
element 4.052 from the CCA/POE menu sdlection.

406 OTHERMP

Use the AMCOS Active module. Input the military manpower requirements by MOS/grade and sdlect cost
element 4.06 from the CCA/POE menu sdection. This dement is the MPA file gpplied to military personnd not
mention above but clearly identified as specific to the sysem. An example would be fud handlers.

OPERATIONS AND MAINTENANCE (O&M)-FUNDED ELEMENTS
501 FIELD MAINTENANCE CIVILIAN LABOR

Use AMCOS Civilian module. Input the civilian manpower requirements by grade/series and select cost eement
5.01 from the CCA/POE menu sdlection.

5.061 OVERHAUL (P7M)

Use AMCOS Civilian module. Input the civilian manpower requirements by grade/series and select cost eement
5.061 from the CCA/POE menu sdlection.

5.063 SUPPLY DEPOT SUPPORT
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Use AMCOS Civilian module to cost the manpower directly identifiable to end-item supply operations. Input the
civilian manpower requirements by grade/series and sdect cost dement 5.063 from the CCA/POE menu
seection.

5101 PROJECT MANAGEMENT ADMINISTRATION (PM CIV)

Use AMCOS Civilian module. Input the civilian manpower requirements by grade/series and select cost eement
5.101 from the CCA/POE menu sdlection.

5102 OTHER

Use AMCOS Civilian module. Input the civilian manpower requirements by grade/series and sdlect cost eement
5.102 from the CCA/POE menu sdlection.

511 TRAINING

Use AMCOS Active module. Input the military manpower requirements by MOS/grade and select cost ement
5.11 from the CCA/POE menu sdlection.

Section Il - Guidance For Including Surcharges And Credits In Cost Estimates For Depot
Level Reparables And Consumables

1. Purpose

The purpose of this Appendix is to provide background and procedures for estimating the cost of a Depot Leve
Reparable (DLR) and a Consumable in Program Office Estimates (POE), and Component Cost Estimates
(CCA) and other cost estimating products. A Glossary of terms and pertinent definitionsisa Annex A.

2. Background

a Two Defense Management Review Decisons (DMRDs) require the incluson of surcharges in
Army Magter Data File (AMDF) prices and the change from procurement funding to operations and maintenance
funding for Replenishment Depot Level Reparables (DLRS) under the Supply Management, Army (SMA),
formerly Army Stock Fund (ASF). Both changes became effective in FY 92 and fal under the umbrella concept
of the Army Working Capita Fund (AWCF). [See Chapter 5

b. DMRD 901 "Reducing Supply System Codis' requires that the Army become more efficient in
buying, managing, and distributing materiel. In order to become more efficient, a basic two pronged approach
was implemented: reduce unit demands to only those things that cannot be fixed, and reduce the total cost of
providing unit supplies by improving the efficiency in the ddivery of supplies. DMRD 901 directed that al cogs
for, or directly rdated to, sock-funded items be included in the price paid by cusomers; those costs include
personnel, transportation, repair, items beyond repair (washouts), sorage, and other associated codts.

c. DMRD 904 "Stock Funding of Reparables’ transferred Army funding of repairable parts from
procurement appropriaions to stock funds. It affected the cost dement structure and the definition of cost
components used in Army resource management, particularly in the management of operating and support costs.
Units must fund replacement DLRs out of their operations and maintenance (OMA) account. Therefore,
customer operations accounts increased and customers received credit for unserviceable and serviceable returns
for which there remained avalid Army requirement to offset part of the cod.
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d. Stock funding of DLRs affords the Army the benefit of improved secondary item inventory
management and financid management. Instead of having one appropriated fund for procurement and another
for repair, the Supply Management, Army (SMA) funds both. The accounting and reporting functions for the
ASF is decentrdized and performed at the branch officeMSC level. Thus, the cusomer would become more
judicious when placing order for high dollar vaue items, which would reduce demand, thus freeing up OMA
fundsfor other requirements.

e Severd key policy decisons changed the way cost estimating for DLR (Spares) and Consumables
(Repairs) isdone. There were changesin terminology, stock fund procedures, and surcharge and credit policy.

(1) Terminology

Beginning in FY 92, al secondary items were redigned into two categories: reparables (ak.a DLRs, SFDLRS)
and consumables. The terms DLR and consumable are from the wholesder's perspective, where aDLR is a part
which must be returned to the depot (wholesde supply system) for repair. However, many parts can be repaired
at the retail level, such as a Direct Support Unit, and still be classified as areparable. The Army Master Data
File (AMDEF) contains these data, dong with the price, for each item. See Glossary for more detailed description
of reparable, consumable, and AMDF.

(2 Stock Fund

Under the Stock Funding of Depot Level Reparables (SFDLR) concept, replenishment DLRs (5.03) are
purchased from producers by the SMA portion of the AWCF and sold to the unit. The unit pays for them with
OMA dollars. Initid DLRs (2.101) are purchased by the AWCF which is reimbursed by appropriated dollars
when issued to the PEOS/PM s (initid issueis reimbursed by procurement authority).

(3) Surcharge

DMRD 901, "Reducing Supply System Codts," directs thet all costs for, or directly related to, stock-funded items
be included in the price paid by cusomers. A surcharge is included in the price of the consumables and
reparables (DLRs) to cover personnel, transportation, repair, storage, and associated costs. Beginning in FY 92,
the published AMDF prices included the applicable surcharge. Army units are funded based on AMDF prices,
therefore they are funded for the surcharge. Surcharges are developed on a periodic basis by Army ODCSLOG
and approved by the Office of the DoD Compitroller.

(4)  Credit

A credit, or percentage of the item price, is given to the customer for each DLR turned in to the supply system.
DA, ODCSLOG provided Mgor Subordinate Command (MSC)-specific credit rates for DLRs. These are
composite rates derived from rebuild cost and washout rates. Army units are funded using these rates. However,
credit rates for consumables are not gpplicable to cogting because any turn-in of a consumable is usudly the
result of an ordering adjustment and thusis not tied to usage of the equipment.

3. Procedures

a Cod edimating for Consumables and DLRs invalve three seps establishing item price, making
adjusments to the price (i.e. surcharges and credits), and developing operating cogts for the item. The following
methodology assumes that an AMDF price is available. See paragraph 2-3.d. below when AMDF prices are not
available.

b. The application of surcharges and credits affects the cost edimate of initid DLR, initia
consumables, replenishment DLR, replenishment consumables, and war reserves. Below are the corresponding
cog dements shown in Appendix E of this manua aong with a description of how to do the cost edtimate for
each. For the formulas below:
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MSC = MSC specific credit rate

Q = Quantity

P=AMDF or AMDF-equivaent price
(1) Initid DLR (Procurement 2.101)

DLRs are costed using the mogt recently published AMDF price (sandard price), which includes a surcharge,
and is adjusted for inflation. If the DLR is a new item, the manufacturer's production price is used. Credits
should not be considered when cogting initiadl DLRs since they are purchased by the Program Manager and issued
free with the end item. When the initid DLR becomes unserviceable, the credit for its turn-in will be applied to
the replenishment DLR. Initial DLRs should be costed using Procurement Appropriation funding in the year of
fielding.

(2 Initid Consumable (Procurement 2.102)

Consumables are costed using the mogt recently published AMDF price (standard price), which includes a
surcharge, and is adjusted for inflation. If the consumable is a new item, the manufacturer's production price is
used. Credits should not be consdered when cogting initid consumables since they are purchased by the Program
Manager and issued free with the end item. Initid consumables should be costed using Procurement
Appropriation funding in the year of fielding.

(3  Replenishment DLR (OMA 5.03)

(& DLRs are cogted using the mogt recently published AMDF price (standard price),
which includes a surcharge, and is adjusted for inflation. Credits must be considered, snce the assumption isthat
there will be turn-ins of unserviceable DLRs. The MSC-specific credit rate is a percentage specific to each fiscal
yedr.

(b) Theequetion for costing a specificitemis

Cost = (1 - [MSC/100]) x P

This approximates the item's net cost from the Army wholesaler. Replenishment DLRs should be costed
using OMA funding in the year of operation. Therefore, it is important to determine the first year of
"replenishment” after the fielding of a new system.

(9 The ODCSLOG Return Rate must also be consdered when estimating Replenishment
DLRs, this changes periodicaly. The assumed ODCSLOG Return Rate god isfor 95% of al DLRsto return to
the sysem. The 5% of DLRs that do not make it back to the syssem must be fully costed (5% of projected total
demand times the AMDF price) since the commodity manager will have to purchase replacements from the
manufacturer. The remaining 95% of the projected total demand should be costed using the M SC-specific credit
rate. The equation for cogting the totdl demand is:

Cost = (.05x Qx P) + (.95 x Q x P[1 - (MSC/100)])
(4)  Replenishment Consumable (OMA 5.04)

Consumables are costed using the mogt recently published AMDF price (standard price), which includes a
surcharge, and is adjusted for inflation. Credits need not be considered for costing purposes since the assumption
is made tha there will be no turn-in of consumables; units will consume what they order. Replenishment
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Consumables should be coged usng OMA funding in the year of operation. Therefore, it is important to
determine thefirgt year of “replenishment” after the fielding of anew system.

(5) Wa Resarves (AWCF 6.01)

War Resarves are costed using the mogt recently published AMDF price, which includes a surcharge and is
adjusted for inflation. Credits need not be consdered, since the assumption is no turn-in of war resarves. War
Reserves should be costed usng AWCF Budget Authority.

C. Operating costs are usually expressed in terms of dollars per hour or per mile bass multiplied by the
system dendty. Established cost factors may be used as a sarting point to estimate operating cogts. Operating
costs must be spread over the useful life of the system.

d. When AMDF prices are not available, an AMDF-equivaent price must be developed.

(1) This can be done by using a Cost Edtimating Rdationship (CER) to estimate the AMDF-
equivaent price. Use of a CER requires review of the relevant historical data Valid relationships between cost
and definable physical attributes or operationa characteristics must be set up in order to establish abase price.

(2 Adjusment(s) for theinclusion and exclusion of surcharges and credits must then be made. If
acquisition cogts (cost to acquire item from the manufacturer) are used, the appropriate base surcharge must be
added regardless of whether the item is a consumable or reparable (DLR).

(3) If theitemisaDLR, adiginction must be made between initia and replenishment DLRs.
Only replenishment DL RS need to be adjusted using the M SC-specific credit rates, as described in paragraph 2-
3.a above. Therefore, it is important to determine the firgt year of "replenishment” after the fielding of a new
system.

(4 Asafina gsep, the proper inflation factors must aways be applied to develop the AMDF
equivaent price. New inflation guidance is distributed annualy from OSD.

4. AWCF Operations

a The Army frequently competes for replenishment DLRs and consumables rather than purchasing
them directly from the origind manufacturer. However, this depends on availability and cogt of the item(s). The
development contractor should provide the PMO alligt of items that should be stocked, and indicate whether they
are critical or not. The PMO and the designated Logistics Support Activity (LSA) would then determine the
details of the provisoning process, including retail level requirements, referred to as the Authorized Stockage List
and Prescribed Load List (ASL/PLL), and the wholesale level requirements designated for the Depots. The PMO
and the LSA would then work with the AWCF to develop a contracting strategy so that the appropriate quantity
isavailable at the retail and wholesde level in atimdy manner. The AWCF has contracting authority.

b. The wholesale pipdine funding is the responsbility of the AWCF, specificaly, the Supply
Management, Army (SMA) busness aea. The AWCF receaives gppropriated funds from Congress to buy and
sd| secondary items (consumables and reparables) to the retail level or unit level. Therefore, the invesment cost
of the pipelineis born by the AWCEF, but is recouped at the end of the life cycle when it sells off the remainder of
the pipeline and doesn't replaceit.

c. Whilethe sysemisin thefield, AWCF Obligationa Authority (OA) isincreased in order to buy all
the replenishment DLRs and consumables. The AWCEF is then reimbursed by OMA dallars from units that are
purchasing the parts.

d. Thereareafew itemsthat cannot be handled by the process described above. These items are either
S0 expensive or 0 unique that it is not cost effective for AWCF to buy these and stock them.
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5. System Cost Estimating

a ThePM isresponsble for estimating the quantity and cost of dl secondary items (consumables and
reparables) associated with the system being fielded. This includes both the wholesdle (depot) and retail (MSC
item manager and unit) levels.

b. Procurement dollars are used to fund initid spares (now referred to as DLRs) and initid repairs
(now referred to as consumables). OMA dollars are used to fund replenishment reparables and consumables.

c. Therevolving part of AWCF, or the cost of the pipeline, does not go into the POE/CCA. That is, an
edimate of AWCF obligationa authority is not included because it is transparent to the unit, or customer.
However, the OMA appropriations should reflect the funds that the units will need to reimburse the AWCF for
the necessary quantity of replenishment parts at a given price over thelife of the system.

d. The cog edimate, and PM procurement funding, for initid consumables and reparables should be
the same.  The quantity should be based on ASL/PLL requirements, in order to accurately complete initial
fidding. For replenishment consumables and reparables, the cost edtimate, and unit OMA funding, should be
based on annua procurement requirements, or unit consumption rates. The cost edtimate must consider the
requirement for common components vs. system peculiar or unique components. In ether case, consderation
must be given to the "spares to availability” criteria by accounting for the Mean-Time-Between-Failure (MTBF)
and other appropriate demand rate indicators affecting procurement requirements. Depot availability should not
be anissue. What AWCF does to meet the procurement requirements isimmeaterid to the unit. The unit will il
have to have OMA fundsto buy the item whether it is currently stocked at the depot or not.

Annex A - Glossary/Definitions

Army Master Data File (AMDF)

An automated data system maintained by the Army Materiel Command (AMC) used to record supply
management information for the Army. It contains many different fields and codes to describe an item (e.g.
unit weight and price, units of measure and issue, supply class and repair codes). A combination of these
codes determines the separation of Class IX into consumable and reparable categories. The Maintenance
Repair Code (MRC) and the Automatic Return Item (ARI) code together indicate whether a part is to be
repaired when unserviceable, instructions for component return and the lowest level of maintenance
authorized to perform the repair (e.g. wholesale level, Depot; or retail level, Direct Support Unit). The
Materiel Category (MATCAT) code is used to identify which MSC manages the part. (See Consumable
and Reparable definitions for code combinations.)

AMDF Price

The AMDF contains the most recently approved price for an item in the inventory with aunique NSN. The
AMDEF price will show the latest known representative procurement cost plus authorized surcharges. The
AMDF price is set once a year by the Item Manager at the appropriate MSC. AMDF prices are then
approved by OSD and HQDA and fixed for each fiscal year. The only way a price can change during the
year isif there is a greater than 20% change in price of an item as documented by a recent procurement. A
thorough investigation is then conducted before the price change is entered in the AMDF. AMDF prices
are expressed in the current fiscal year dollars.

Army Stock Fund (ASF)
A revolving capital fund designed to finance the supply pipelines between the user and the vendor.
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It is now called Supply Management, Army (SMA) and it is part of the Defense Business Operating Fund
(AWCF). The SMA will finance the peacetime operating stock requirements for both consumable and
reparable secondary items. It will also fund the wholesale (depot level) and retail (general support level)
maintenance requirements for AWCF owned reparable items.

Army Working Capital Fund (AWCF)

Revolving Fund established under DMRD 971 in FY 92 with the goa of balancing total revenues with total
net operating costs. All existing industrial and stock funded activities were encompassed in AWCF, which
operates like a commercia business. It purchases supplies from vendors with stock funds and sells those
supplies to customers, and then uses the proceeds from those sales to buy more supplies and pay operating
costs.

AWCF Business Area

An activity financed under AWCF. Criteria for inclusion in the AWCF as a Business Area are:  outputs
can beidentified, costs can be related to outputs, and customers can be identified. There are currently three
Army business areas in AWCEF, including Supply Management which covers secondary items.

Class IX Supply Category

This category identifies items which are repair parts. This includes kits, assemblies, and subassemblies,
used in the repair of end items. It includes any item, reparable or nonreparable, which is needed to provide
mai ntenance support to any equipment.

Consumable

Defined by AMDF field attributes. Specifically, consumables are those parts with MRC = 'F, 'H', or 'O’
and an ARI not equal to 'C', 'E', 'R, 'S, or MRC equal to 'Z', 'B', 'G', -' and Blank. (By default, they are
parts that are not reparables’DLRs.) Generaly, any part, assembly, subassembly or component consumed
in the operation, maintenance, and support of a primary system and associated support equipment at the
unit level. Typicaly, a consumable is consumed in use and has no salvage or rebuild value. Excludes
critical items stocked at General Support, Direct Support or Unit level.

Credit

Percentage of the standard price (AMDF price) refunded to the customer for the turn-in of unserviceable
reparable items to the depot system for repair. For reparables, it is developed using rebuild cost and
washout rates. The reparable credits vary among the different Commodity Commands of the Army
Materiel Command.

Depot Level Reparables

Defined by AMDF attributes. Reparables are defined as secondary items with a MRC = 'D', 'L', or field
level reparable items with MRC ='F, 'H', or 'O’, and an ARI code of 'C', 'E', 'R, or 'S. Generaly, any
part, assembly, subassembly or component required on a recurring basis for the repair of major end items
of equipment subsequent to fielding. A DLR is a secondary item reparable that can be completely repaired
only at the depot level or special repair activity (SRA). Includes critical items at General Support, Direct
Support or Unit Level. Typicaly, DLRs are returned to the supply system for repair/rebuild when broken.

Depot Maintenance

Maintenance of secondary items that support the supply system at the wholesale level. Maintenance
capability at depots includes overhaul; modification; calibration; analytical, special, and nondestructive
testing and inspection; cannibalization; and fabrication of assets. Typica activities are rebuild of
vehicles/aircraft and the rebuild of aDLR.
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Rebuild Cost
The cost required to restore an item to its previous normal operating condition.

Return Rate
The rate at which reparable secondary items are sent back to the depot for repair.

Reparable

Defined by AMDEF attributes. Any part, assembly, subassembly or component required for installation in
the maintenance or repair of an end item, subassembly or component, subsequent to fielding, at a depot or
specia repair activity (SRA). Includes critical items at general support, direct support or unit level
maintenance levels.

Revolving Fund

A working capital fund whose basic structure serves two purposes. first, to capitalize the costs of
producing goods or providing services, and second, to buy and hold inventories until the customer or user
pays for them. Market demand sets the level of operation. However, over the long run, revolving funds
must break even. This causes prices, as well as the corresponding surcharges, to fluctuate from year to
year.

Secondary Item
A reparable or consumable item under the SFDLR Plan that is included in the stock fund account.
Secondary items are centrally managed by Army Inventory Control Points (ICP).

Stock Funded Depot Level Reparable (SFDLR)
Another term for Depot Level Reparable (DLR). (See definition above.)

Supply Management, Army (SMA)
A AWCF business activity (formerly Army Stock Fund) that sells secondary items (consumables and
reparables).

Surcharge

Percentage included in the formula prescribed for computing the standard price for an item to cover
estimated transportation costs, inventory maintenance, foreseeable net losses, price stabilization, and other
expenses relating to such items, as authorized.

Unit Level Maintenance

Unit maintenance is performed at the battalion level and by mobile teams operating from the battalion level
that support operational units. Unit level maintenance operations normally include preventive maintenance
checks and service inspections, lubrication, cleaning, preserving, tightening, replacing, minor adjustments,
diagnosing, fault isolating, replacing unserviceable consumable parts authorized by the Source,
Maintenance, and Recoverability (SMR) code, and verifying faults and levels of repair.

War Reserve
Stocks that are routinely maintained at levels necessary to support wartime operations. War Reserve
stocks will be funded through a separate congressional appropriation to AWCF.

Washout Rate
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The engineering estimate based on historical data of the percentage of parts that, after failure, will be
determined to be beyond economica repair.

Wholesale Pipeline

The processing and moving of both serviceable and unserviceable secondary items (DLR) through the
supply system. This includes transportation and transaction costs, as well as the cost of the item. Since
these costs are reflected in the surcharge to the standard AMDF price, it is no longer necessary to
separately cost the wholesale pipeline in weapon system cost estimates. The wholesale pipeline for both
DLRs and consumables for aweapon system isinitially purchased by the SMA business area of AWCF. It
is no longer purchased with appropriated dollars. During the life of the system, the SMA sdlls parts to
units, repairs DLRs and buys new parts from suppliers, aways maintaining a "pipeline” of partsin stock or
on order. At the end of system life, that pipeline will be sold and not replaced. Since customers now
purchase DLRs until disposal of the system, replenishment DLR costs should be shown for al years since
the cost of doing business (i.e. maintaining the wholesale pipeling) is funded by the surcharge to the
standard price.
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APPENDIX G - FORCE COST MODEL ELEMENT STRUCTURE AND DEFINITIONS

Section | - Force Cost Model Element Structure

1.0 ACQUISITION OF RESOURCES

11 Materiel Acquisition

111 Equipment

1111 Aircraft

1112 Missiles

1113 Weapons & Tracked Combat Vehicles
1114 Other Procurement

11141 Tactical & Nontactical Vehicles
11142 Telecoms & Other Comms
11143 Other Support Equipment
1115 Ammunition Items & Special Weapons
1116 O&M Mgjor End Item

112 Ammunition Initial Issue

113 Organizational Clothing & Field Equipment
114 CTA Field Equipment & Medical Items
115 PLL/ASL

1151 PLL

1152 ASL

116 Class 1,2,3 Basic Load

117 Replenishment Spares (Wholesale)

118 Replenishment Repair Parts (Wholesale)
119 Publications

12 Personnel Acquisition

121 Recruiting

1211 Military Pay Funded

1212 O&M Funded

122 Training Through Initial MOS

1221 Military Pay Funded

1222 O&M Funded

1223 OTHER Funded

123 Organizational Clothing and Field Equipment
124 Accession Travel

2.0 ACTIVATION

21 Transportation

211 Material

212 Personnel-PCS Travel For Military & Dependents
2.2 Military Construction

221 Facilities

222 Army Family Housing
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3.0 OPERATIONS

31

311
3111
31111
31112
31113
3112
31121
31122
31123
3113
312

3.2

321
322
323
324
3.25
3.2.6
3.26.1
3.26.2
3.2.7
3.2.8
3.2.9
3.2.10
3.3

331
3311
33111
33112
33113
3312
332
333
3331
3.33.2
34

34.1
34.2
343
344

Direct Equipment Parts & Fuel Costs
Training Operations
Aircraft Operations
Replenishment Spares
Replenishment Repair Parts
POL
Ground/Afloat Operations
Replenishment Spares
Replenishment Repair Parts
POL
Non-OSMI S Equipment Operating Cost
Training Ammunition and Missiles
Indirect Support Costs
Transportation to Training Sites
Supplies and Equipment
Contractual Services - Field
Mission Travel
Equipment Leases
Contractual Services
ADP
Other
Purchased Equipment
Admin Travel
Civilian Labor
Other
Personnel
Replacement Personnel
Training Through Initial MOS
Military Pay Funded
O&M Funded
Other Funded
Organizational Clothing
PCS Travel for Military & Dependents
Military Personnel
Basic Pay and Allowances
Special/Incentive/Hazardous Duty Pay
Other Unit Support
BASOPS(-)/RPMA
Medical Support below General Hospitals
Army Family Housing Operations & Maintenance
Army Family Housing Leases
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4.0 MOVEMENT

4.1 Material

411 Aircraft Self Movement

412 Wheeled Vehicle Self Movement

4.1.3 Rail

4.1.4 Truck

4.1.5 Air

4.1.6 Sea

4.2 Personnel

421 Administrative (PCS)

422 Tactical (Air)

4.2.3 Tactical (Bus)

4.2.4 Tactical (Rail)

5.0 INACTIVATION

51 Savings (Annual Operations)

511 Direct Equipment Parts and Fuel Costs
5111 Training Operations

51.1.2 Training Ammunition and Missiles
51.2 Indirect Support Costs

513 Other Training Support

514 Personndl: Detain Allowances (MACOM unique)
515 Other Unit Support: O&M

51.6 Other Unit Support: AFHO

517 Anayst Input

52 Costs

521 Accelerated PCS

522 Transfer Standards Maintenance

523 Equipment Support

5.2.4 Change in Gaining Unit Operating Cost
5241 0O&M Funded (Anayst Input)
5242 AMMO Funded (Analyst Input)
525 Anayst Input

Section Il - Force Cost Element Definitions

1.0 ACQUISITION OF RESOURCES (1.1 +1.2)

Procurement of resources within, or with an increase in, end strength. If end strength is not increased then
there are no personnd (1.2) cods.

11 Material acquisition (1.1.1 through 1.1.9)

All authorized equipment, initid issue ammunition, clothing, field equipment, replenishment spares and
repair parts and technica manua s/publications.
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111 Equipment (1.1.1.1 through 1.1.1.6)

Cod of arcraft, missles, wegpons & tracked vehicles, other procurement including tactica & nontactical
vehicles, tdecommunications and other support equipment; ammunition items and specid wegpons, and, O&M
magor end items.

1.1.2 Ammunition Initia Issue

The cogt of the basic quantity of ammunition for the organization. Allocated based on the number of
personnd assigned, the type and quantity of equipment and type of unit.

1.1.3 Organizationa Clothing & Individual Equipment

Cog includes dl authorized individud clothing and equipment.  The cost is dependent upon variables such
astype of unit, climatic zone, and authorized level of organization (ALO).

114 Consolidated Table of Allowances (CTA) Field Equipment and Medical Items.

The cost for items allocated based on the number of personnd, the type and equipment, and/or the type and
sze(CO, BN, BDE, etc.) of the unit.

115 PLL/ASL
1.1.5.1 PLL - Prescribed Load List
The basic load of repair parts the unit keeps on hand.
1.1.5.2 ASL - Authorized Stockage List
Thebasic load of repair parts the Direct Support Unit (DSU) maintains for the unit.
116 Class1,2,3BasicLoad
The basic load of fidd rations, clothing and packaged POL the unit keeps on hand.

1.1.7 Replenishment Spares (Wholesale)

Spare components, assemblies and subassemblies (reparable items) to support end items of equipment to
sustain the spares supply pipeline.

1.1.8 Replenishment Repair Parts (Wholesale)

Individua parts, assemblies, or subassemblies (nonreparable) required to support end-items of equipment
to sustain the repair parts supply pipeine.

1.1.9 Publications

Technica publications, e.g., how to operate, maintain, or repair, associated with each line item number
piece of equipment.
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12 Personnel Acquisition (1.2.1 through 1.2.4)

Cost of procurement of military personnel for the SRC unit.

121 Recruiting

The cogt, by appropriation, to recruit each authorized member of the unit.

1.2.1.1 Military Pay Funded (MPA)
Military sdlary costs.

1.2.1.2 O&M Funded (OMA)
Acquistion/recruiting costs.

1.2.2 Training through initidl MOS

Cogt, by appropriation, is keyed to E-3 pay rate and cost of formal initid MOS training for the MOS.
1.2.2.1 Military Pay Funded (MPA)

1.2.2.2 O&M Funded (OMA)
1.2.2.3 Other Funded (AMMO)
1.2.3 Clothing Initial 1ssue

Contains a list and cogt of authorized initial clothing items for respective mae and femde enlisted
members. Often caled or referred to as clothing bag.

1.2.4 Accession Travel

Cog of enlisted accesson travel from home to point of entry for training or duty.

2.0 ACTIVATION (2.1+2.2)

Cogtsto move dl of the unit equipment and personnel from the location at which the unit was formed to its
permanent home gtation.

21 Transportation (2.1.1 + 2.1.2)
211 Materid

Trangport of unit equipment to a permanent home station.

2.1.2 Personnel-PCS Travel for Military

Trangport of personnel to a permanent home station.
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2.2 Military Construction
221 Facilities

Condtruction of ingtallation buildings and utilities for use by the unit/organization.

222 Army Family Housing

Condruction of housing for married personndl in the unit.

3.0 OPERATIONS (3.1 through 3.4)
Annua direct and indirect costs to operate the force unit selected at the specified ALO, Training Readiness

Rating, MACOM, and Component. The estimate includes the cost of Direct Equipment Parts and Fuel Codts,
Indirect Support Costs and Other Unit Support.

31 Direct Equipment Parts and Fuel Costs (3.1.1 through 3.1.2)
3.1.1 Training Operations

Includes cost of air and ground operations, replenishment spares and repair parts, non-OSMIS equipment
operating costs and POL. Codts are calculated with annual operationa tempo and OSMIS factors. OSMIS

factors are expressed as the cost per unit of OPTEMPO. A non-OSMIS equipment operating cost is computed
by applying scaling factors (ranging from 3% to 9%) to the ground operations cost estimate.

3.1.2 Training Ammunition & Missiles

Codts are based on the average ammunition expenditures of like units over the last four years.

3.2 Indirect Support Costs (3.2.1 through 3.2.10)

Codgts are caculated with MACOM per capita cost factors and SRC personnel populations.

3.2.1 Transportation to Training Sites
3.2.2  Supplies and Equipment

3.2.3 Contractual Services - Field
3.24 Misson Travel

3.25 Equipment Leases

3.26 Contractual Services

3.2.6.1 ADP

3.2.6.2 Other
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3.2.7 Purchased Equipment

3.28 Admin Trave

3.29 Civilian Labor

3.2.10 Other

33  Personne (34.1+3.4.2+34.3)

Cogts include training replacement personne through initid MOS, initid (enlisted) clothing issue and PCS
travel for military and dependents.

3.3.1 Replacement Personnel (3.4.1.1 + 3.4.1.2)

The cogts are based on MACOM enlisted rotation rates, expressed as a percentage of assigned personne,
to determine the cogt of training through initidd MOS for replacement personnel. Rotation rate is synonymous to
attrition rate.

3.3.1.1 Training through initial MOS
Costsinclude military pay funded (MPA), O&M funded (OMA) and OTHER funded (AMMO).
3.3.1.2 Clothing Initia Issue

The cogts are based on MACOM enlisted rotation rates, expressed as a percentage of assigned personne,
to estimate clothing codts for replacement personnel/annual operations.

3.3.2 PCSTravel for Military & Dependents

The cost calculation includes applying of officer/warrant officer and enlisted rotetional PCS cost factors
and, in turn, respective MACOM officer/warrant officer and enlisted rotation rates.

3.3.3 Military Personnel (3.4.3.1 + 3.4.3.2)
3.3.3.1 Basic Pay and Allowances

Includes base pay, BAQ, BAS, retired pay accrud, FICA, dation alowance, survivor benefits, enlisted
clothing alowance, enlisted reenlisgment and separation alowances.

3.3.3.2 Specia/Incentive/Hazardous Duty Pay

Cost incentive pay authorized for performance of hazardous related duties, eg., flight or parachute jump,
or specid skills such as physician's duties.

34 Other Unit Support (3.5.1 through 3.5.6)

341 BASOPS(-) (Base Operations) & RPMA (Rea Property Maintenance)

Repair and maintenance of facilities: Buildings/structures, utilities, roads and grounds.
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3.4.2 Medica Support below General Hospitals

Medicd clinics and other medica service activities.

3.4.3 Army Family Housing Operations & Maintenance

Property operations and maintenance oriented for/to Army family housing.

3.4.4 Army Family Housing Leases

Codt for housing leased in the private sector for military personnd.

40  MOVEMENT (4.1+4.2)

Cogtsto move an entire unit either on atactical deployment or an adminigtrative relocetion.

41 Materiel (Tactical/Administrative) (4.1.1 through 4.1.6)
Codis are caculated for movement of unit equipment and materid from a specified MACOM/Ingdlation

location or point of origin to a specified MACOM/Ingdletion destination, usng one or more modes of
transportation.

411 Aircraft Self Movement

4.1.2 Wheeled Vehicle Sdf Movement

4.1.3 Ral movement of equipment/materiel
4.1.4 Truck movement of equipment/materiel
4.1.5 Air movement of equipment/materiel
4.1.6 Seamovement of equipment/materiel
4.2 Personnel (4.2.2 through 4.2.4)

421 Adminigtrative

Cods (PCS) for movement of al unit personnel, personnd dependents, and household belongings.
4.2.2 Tactica (Air) (w/o dependents)

Tactical transport of unit personnd by air.
4.2.3 Tactica (Bus) (w/o dependents)

Tactical transport of unit personnd by bus.
4.2.4 Tactica (Rail) (w/o dependents)
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Tactical transport unit personnd by rail.

5.0 INACTIVATION (5.1 +5.2)

A unit can cease to exist due to a variety of reasons. Whenever a unit is inactivated there are savings and
cogts associated with the scenario. Operations and maintenance savings are generated by an inactivation (ceesing
operations). Cogts, in the form of redigtribution of personnel and equipment, results from the occurrence of an
inectivation. And, long-term savings may be offset by short-term cost(s).

51 Savings (5.1.1 through 5.1.7)
Annual operations (savings)
5.1.1 Direct Equipment Parts and Fuel Costs

See Annual Operations module: Cost Elements3.1.1, 3.1.2, 3.2.
5.1.1.1 Training Operations
5.1.1.2 Training Ammunition & Missiles
5.1.2 Indirect Support Cost
5.1.3 Other Training Support
514 Personnd
Sgnificant savings result only if the Army end strength is reduced by an inactivation. Minima savings or

cogts can result with a difference between the SRC pay and dlowances in the origin MACOM and SRC pay and
alowancesin the destination MACOM.

5.1.5 Other Unit Support: O&M
5.1.6 Other Unit Support: AFHO

See Annud Operations module: Cost Elements 3.5.1, 3.5.2, 35.3, 35.4, and 3.5.5.
5.1.7 Anayst Input

The andyst can input any other savings that are not/were not computed above.
5.2 Costs (5.2.1 through 5.2.5)

521 Acceerated PCS

The cods for the officer and enlisted various pay and dlowances plus applying of respective
officer/warrant officer and enlisted PCS rotationad factors and, in turn, accelerated PCS rates.

5.2.2 Transfer Standards Maintenance
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5.2.3 Equipment Transport

See Movement module, cost dement 4.1.

5.24 Change (5.24.1+5.2.4.2)

Analys entry, or input, cogs that are not computed above.

5.2.4.1 O&M Funded (Anayst Input) (OMA funded)
5.2.4.2 AMMO Funded (Analyst Input) (AMMO funded)
525 Anayst Input

Analys can input source of funding value not specified and for costs not computed above.

6.0 MODIFICATION

This activity involves modifying the initia unit personne strength, equipment type/density or OPTEMPO
values for a 1.0 - Acquisition of Resources or 3.0 - Annua Operations cost scenario as described below. This
enables dignment of a SRC more closdy with a particular Modified Table of Organization and Equipment
(MTOE) unit (or SRC), or examination of the cost deltas for input personnel strength changes and/or equipment
additions or deletions and OPTEMPO changes. Modification of 1.0 - Acquisition of Resources or 3.0 - Annua
Operations defaullts to the respective force cost eement structures for 1.0 and 3.0 because modification doesn't
possess aforce cost dement structure of its own.

Personnel

An initid unit by-grade didribution of personne is modified with a proposed or required number of
personne changes, in any or al grades, and recosted.

Cost Driver Data

Equipment unit cost, density values and appropriation identity, corresponding to a given LIN and LIN
nomenclature, are required to conduct an initid cost estimate and modify an initid cost edimate. The anayst
changes the quantity and type of equipment assigned and total cogt, for a SRC unit, by modifying any one or all
of the aforementioned Cost Driver Datainformation or data values, except appropriation.

Replenishment (Operational) Driver Data

Equipment LIN, LIN nomenclature, density, appropriation identity; annua mileage or hourly OPTEMPO,;
and, reparable, consumable, and POL operation and maintenance factor vaues are needed to conduct an initia
and modified acquidtion of resources cost edimate. The analyst changes the quantity and type of equipment
assigned and operationd cogt by providing changes to any one or al of the aforementioned Replenishment
(Operationd) Driver Datainformation or data values, except appropriation.
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APPENDIX H - STUDY PLAN

Developing a sudy plan isthe first step in preparing a cost estimate or conducting an economic anayss.
The plan is required and should be submitted to the Director, CEAC, one week prior to a methodology in-process
review (IPR). The Director, CEAC, approves the plan a the IPR, and it should be updated as mgor
methodologies change.

Study Plan

Program Name
Date

1. REFERENCES:

List al references such as taskings, memorandums, letters, meeting notes, and telephone
conversations.

2. MISSION:
Describe the mission of the system being costed.

3. BACKGROUND:
Provide background information on how the program evolved to its current stage and the current
status of the system (milestone).
Provide the current funding profile (e.g., FYDP, POM) of the program and the last Army Cost
Position (if one exists).

4. PURPOSE OF THE STUDY:
State the purpose of the study, e.g., OSD-CAIG, ASARC, MAISARC, EA.

5. STUDY SPONSOR AND ANALYST:

Sponsor: Analyst (name and phone #):

6. TASKS:

Describe what tasks need to be accomplished, eg., POE, CCA, ACP, EA, specid study,
sengitivity analysis.

7. ASSUMPTIONS, GROUND RULES AND CONSTRAINTS:

Provide all assumptions, ground rules and congtraints. Give a definition for each not to exceed
three or four sentences.
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8. WORK BREAKDOWN STRUCTURE (WBYS):

Provide a copy of the system WBS and definitions for what is included within each WBS.
9. SYSTEM DESCRIPTION AND CONFIGURATION:

Provide a hardware and software system configuration and definitions.
10. ACQUISITION AND FIELDING SCHEDULE:

Provide an approved current program acquisition and fielding schedule. Also, include a
description of the program’ s acquisition strategy .

11. METHODOLOGY AND DATA:
Provide data and methodology on cost drivers for each WBS. A more detailed discussion of the
methodology will be presented at a methodology IPR. This section will be updated to reflect the
results of the methodology |PR and data and/or methodology changes during the course of study.
This section should aso describe any estimating model planned to be used.

12. PROGRAM MILESTONE SCHEDULE:

This section should include the program acquisition schedule based on past, current, and future
events.

Event Date

13. POE/EA, CCA and ACP SCHEDULE OF EVENTS:

Event Start Finish

Tasking Letter

Study Plan

POE/EA Methodology IPR

Validated POE/EA to CEAC

CCA

Brief CCA to Director, CEAC

CRB Working Group Meeting

Brief POE/EA, CCA, and Cost Variance
Anaysisto CRB

ACP Approval by the ASA(FM&C)
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14. PROGRAM POINTS OF CONTACT (POCs):

Agency Name Phone #
PEO

PMO

SARDA

DISC4

DCSLOG
DCSOPS

Army Budget
Army PA&E
OSD-CAIG
AMC-EM
MACOM Validator

15. ISSUES:

Discuss the issues raised in the last CAIG report. List al management, cost, and technical
program issues. Provide an explanation for each issue.
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APPENDIX | - COST ANALYSIS REQUIREMENTS DESCRIPTION (CARD)

DoD 5000.2-R specifies that the DoD Component Sponsoring an acquisition program establish, as a basis
for cogt estimating, a description of the sdient features of the program and of the system being acquired. This
information isto be presented in the CARD. DoD 5000.4-M, Chapter 1, provides specific guidance for preparing
and updating a CARD.

The CARD is intended to be comprehengve enough to facilitate identification of any area or issue that
could have a Sgnificant cost impact and, therefore, must be addressed by the cost andlys. It is dso intended to
be flexible enough to accommodate the use of various edimation methodologies. However, the information
provided in the CARD should be limited to the data necessary to support the cost estimation process. In some
CARD s=tions, it may be possible to convey the information pertinent to cost estimation in afew sentences or in
a gngle matrix or table. The input options available to the CARD preparers are identified below. The option
exercised should be congstent with the condition of the data.

Input Options Available to CARD Preparers

Condition of Data CARD Input
1. Therequired data are available. Provide the datain the appropriate section of the CARD.
2. The data are contained in another Summarize the data pertinent to cost in the appropriate
document. section of the CARD and provide reference to the more

detailed source.

3. There are no significant cost The CARD section should be identified as not
implications associated with relevant (N/R).
that CARD section.

4. Sufficiently detailed definitionis The available data should be provided and the remainder
not yet available. of the information should be identified as to be

determined (TBD).

5. Uncertainty is associated A range of values can be specified as opposed to a

with this area. discrete value. If arange is used, it should be associated

with abase case. Include rationa for the range as well as
a discussion of the significance of its variation for other
parts of the system. If possible, designate a most likely
or design value.

As a program evolves and matures, it is anticipated that additional data, which will resolve TBDs and
uncertainties, will become available and will be incorporated into the CARD.
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APPENDIX J - ARMY COST ESTIMATING TOOLS

Section I - Automated Cost Estimating Integrated Tools (ACEIT)

ACEIT is the new standard Army automated framework/spreadsheet designed to increase the productivity
of cogt andysswork. ACEIT automates the detailed, tedious costing functions alowing the anadyst more time to
concentrate on the methodology and perform andyss, provides automaed assstance in developing
documentation of the estimate; and supplies the latest inflation indices for al services and other government
agencies (e.g., each year updated inflation indices are distributed throughout the Army via eech ACEIT's loca
point of contact).

ACEIT originated at the Air Force Electronic Systems Divison (ESD) and for severd years was used by
the Air Force in the DEC VAX environment. In 1992, ESD announced and released a persona computer (PC)
versdon of ACEIT. The PC versgon of ACEIT had much of the required functiondity and many of the features
desired for Army cogting (i.e, a sysem that would possess a cost estimating relaionship (CER) development
module, an externa data base/modd linkage, a CER library linkage and an automatic base year normalization
capability). Also, ACEIT has avery strong parametric capability, requiring few enhancements, that can support
a srong bottom-up estimating style. Inputting an estimate in ACEIT, the PEO/PM business manager is able to
more efficiently use the data to manage programs, prepare budgets and other documents.

The initid Army fidding of ACEIT was in January 1993.  Verson 2.2, fielded in September 1994,
dlowed linkage of cogt estimatesin ACEIT to produce selected P-Forms.  Enhancements are continuoudy being
developed and added each year in order for ACEIT to remain a dynamic system for cost andyss. Whenever
unresolved errors are found, a Software Error Report Form (SERF) should be completed and forwarded to
USACEAC (SFFM-CA-CR). The collected SERFs are reviewed and analyzed using a systematic process to fix
the various problems (e.g., bug fixes have the highest priority and nice to have items are worked on last). SERF
response time is related to the amount of resources available each year.

The ACEIT system includes:

» Cog Edtimating Module - ACE

Methodology Knowledge Base
Automated Cost Data Base - ACDB

Reference Libraries
» Cogt Andysis Statistics Package - COSTAT

COS$TAT is a huilt in cost andysis satisticad package specificdly for cost estimators. CO$TAT in
addition to providing the link between ACE and the other modules can essily perform datistical andyses
commonly used in cost estimation (e.g., basc Satistica andyss, linear, log-linear/ non-linear regression, and fit
learning and rate curves). CO$TAT aso provides data editing and graphica outputs such as scatter plots and
hisogram review. Thismodule will dlow easy linkage to other commercia software products.

New capability is aso available with a RI$K computation module and the soon to be completed initia
Army Manpower Cost System (AMCQOS) link.
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Section Il - Automated Cost Data Base (ACDB)

The Army is migrating from the USACEAC Information Architecture (INFOARCH) to the PC
Automated Cost Data Base (PC-ACDB). The Army and the Air Force joined together with the assistance of
some OSD Corporate Information Management (CIM) funding assistance, to develop a common standard data
base capability. A complete feature by feature capability analyss was conducted between INFOARCH and the
ACDB ported to the PC versgon with some improvements and the decison was clear that the new PC-ACDB
would provide superior cgpability, be compatible with ACEIT, OSD DoD 5000 series guidance as well as MIL
STD 881B.

ACDB provides both the capability to store and recall data submitted to the government in an dectronic
image of the Contractor Cost Data Reporting (CCDR) or Cost Performance Report (CPR); and, the capability to
search and retrieve mapped and normdized cost information. Also, as defined, developed and constructed by the
data base administrator, ACDB alows for search and retrieval using technica, schedule and programmatic
information. Searches can be smple or complex depending on the requirements, and only possibleif the data has
been collected and entered into the data base.  The retrieved cost and technical data can be loaded into the
COS$TAT module for immediate analysis and returned to ACEIT at the desired cost cdll dong with the resulting
gatigics. Documentation of the estimate can be produced "on the fly" and the source is clearly indicated. The
built in documentation is a large improvement in the "gate-of-the-art”, but nothing replaces the edimator’'s
description of the analyss process. It is dso important for the anayst to describe why a CER was sdected, why
a data point was not used or why the analogy was used or rgjected. Additiondly, it is extremely meaningful to
describe the multiple aternative approaches for estimating major items and the process of eimination of the less
robust approaches. Remember, the listing of the statistics is useful, but not nearly as descriptive as the andytical
thought process used to develop the fina result.

In the near term, the following converted data bases are planned to be fielded to Army cost organizations:
* Rotary Wing Aircraft
* Missles

* Wegpons and Tracked Combat Vehicles (WTCV)

Comm-Electronics

And thefallowing five Air Force devel oped data bases will soon be available:

Electronics- ESC

* Tacticd Missles- ASC/Eglin

* Peacekeeper ICBM - BMDO

Human Systems - Human Systems Command
ECM Sysems- ASC/WPAFB

All of theses databases will operate as stand done or linked with ACEIT. USACEAC encourages
maximum participation and feedback from subcommands and al users to strengthen and increase the utility of
the databases. Other databases are planned or are aready under devel opment.
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APPENDIX K - COST RISK ANALYSIS

1. Introduction

Cost risk is very important in determining the potential cost of a program. This Appendix is
divided into eight sections. Section 2 provides genera background information and a discussion of the
some common definitions. Section 3 reviews some basic definitions of risk and uncertainty. Section 4
provides the cost analyst with an overview of the program manager’s (PM’s) responsibilities to identify,
plan for, and manage the risks in their program. Since considerable cost risk can be abated by the PM’s
management of risk, the information in Section 4 can be useful knowledge for the analyst who must assess
and estimate cost risk. Section 5 provides a summation of some of the sources of risk and what is included
in each of the three main areas of risk (performance or technical, schedule and cost estimating risk).
Section 6 identifies some methods currently being used by analysts to estimate cost risk. Section 7
discusses some of the models available to cost analysts who must include cost risk in their estimates. The
main purpose of sections 6 and 7 is to show some of the approaches that have been implemented by field
practitioners. Section 8 concludes with some common sense guides for identifying and quantifying the risk
in aprogram.

2. Background

a. Current DoD policy regarding risk is contained in the DoD 5000 documents dated March 15,
1996.
(1) DoD Directive 5000.1 defines the concepts, identifies key officials and forums, and
establishes guiding principles for risk assessment and management.

(2) DoD Regulation 5000.2-R, Part 3, Program Structure issues the fundamental guidance
that requires PMs to address risk management in their acquisition strategy.

(3) DoD Regulation 5000.2-R, Part 5, Program Assessments and Decision Reviews requires
that information produced and distributed to decision-makers include all appropriate information needed by
the decision-maker and must include any risks of the specific program.

b. Before we begin a discussion on risk and uncertainty, some pertinent definitions are relevant to
the discussion.

(1) Budgeting to Most Likely Cost: This represents the most likely or most probable estimate
of the cost that will ultimately be realized for a program, project, or task. An essential characteristic of the
estimate should be that it includes the funding necessary to ensure that the program can be executed in an
environment of undefined technica complexity, schedule uncertainty, and the associated cost risk.
Furthermore, such risk funds should be an integral part of the estimated cost of each work breakdown
structure (WBS) element that has risk or uncertainty. The risk funds are not management reserve, nor are
they an identifiable or traceable element of cost. As a rule, more of the risk funds are budgeted in the
development phase than in the production phase of a program. Factors bearing on risk include the phase of
the acquisition cycle, the amount of concurrency between development and production, system complexity,
€tc.
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(2) Management Reserve (MR): The use of this term is limited to cost type contracts that
require cost/schedule control system criteria (C/SCSC) reporting. It represents a budget value within the
negotiated contract target cost that contractors have decided not to initially distribute to their cost account
managers. Contractors are required to track the application of MR. In addition, they are required to report
the amount of MR in their financial reports submitted to the government.

(3) Engineering Change Orders (ECOs): ECOs are our best estimate for anticipated product
changes and are based on such things as historical precedence, (e.g., safety of flight, correction of
deficiencies, and value engineering). ECOs are a reserve for known or unknown contract changes. ECOs
do not include reserves for "requirements creep,” but are rather a reserve over and above allowances for
risk. ECOs are an identifiable and traceable element of cost. ECOs apply to both development and
production phases and vary by program and by fiscal year within a program.

3. Risk and uncertainty

a. Major Elements of Risk. Experts disagree on the sources of uncertainty in systems acquisition.
In one of the first cost risk studies, Fisher® identified two categories of uncertainty--requirements and cost
estimation. In a later study, Garvey® proposed three categories of  uncertainty--requirements (or
configuration) uncertainty, technical (or system definition) uncertainty, and cost estimation uncertainty.
When PMs address risk in their acquisition strategy, they are primarily concerned with the performance
(technical), schedule and cost estimation uncertainties of the system because these are the categories that
determine the risk and uncertainty in a program and are those that the PM must identify and manage. To
complicate matters, the risks and uncertainties associated with performance, schedule and cost estimating
are not independent but exhibit a correlation among each other. For example, an increase in performance
risk also impacts schedule risk, and an increase schedule risk may increase cost estimating risk. Good
acquisition strategies attempt to identify and assess all sources of risk pertaining to their program. When
cost analysts quantify risk, they begin by examining these same three areas--performance (requirements or
technical), schedule, and cost estimating uncertainty. Since PMs must address the risks associated with
these aspects of their acquisition strategies, we will examine the sources of uncertainty as they relate to
performance, schedule and cost estimation.

b. Risk vs. Uncertainty. Before we proceed further, clarification of the technica distinction
between the terms risk and uncertainty is needed. A risky situation is defined as one in which the outcome
is subject to an uncontrollable random event with a known probability distribution. An example would be
the expected chance failure of a component. We know that when events are purely random, as they are in
chance failure, the times between successive events can be described by an exponential distribution. If we
know the mean time between failure (MTBF) for the component, based on repeated observations from past
experience, then the probability that the component will fail can be calculated.

An event is uncertain if the probability distribution of the uncontrollable event is unknown; in
other words, if we have had no past experience (data) with which to establish a probability distribution of
the outcome of the event, we are unable to predict the probability of an outcome without first performing a
number of repeated experiments to establish a distribution.  Since a defense system is unique and is built
only once, there are no repeated experiments to which the system can be subjected -- a necessary condition
for the computation of known probabilities. For this reason, when PMs address risk assessment, they are
amost aways working in the realm of uncertainty and when we discuss cost risk, we may be using the
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terms risk and uncertainty indiscriminately and may really be discussing cost uncertainty. (For purposes
of this discussion, please note that cost uncertainty is not used in the same context as cost estimating
uncertainty, which will be discussed later.)

c. Point Estimates vs. Interval Egtimates. Development of a cost estimate usually involves the
application of a variety of techniques to produce an estimate of the individua elements costs. The
summation of these costs becomes the singular, best (and most likely) estimate of the total system cost and
is referred to as a point estimate. In and of itself, the point estimate provides no information about
uncertainty other than that it is the value judged more likely to occur than any other value. A confidence
interval, on the other hand, provides a range within which the actua cost is expected to fall given the
confidence level specified. For this reason, the cost analyst can best quantify cost uncertainty (or risk) by
assigning a probability to al of the possible outcomes of an event and a consequence if the risk becomes a
reality.

d. Uncertainty in Decison Making.. Most people have a practical understanding of the impact
that chance can have on the outcome of an event. When estimating the likelihood of an event, we frequently
describe the event using such language as “probable” or “likely.” The study of random events and random
processes falls under the subject of probability theory. Most of us, a one time or another, have
unknowingly referred to the principles of classical probability theory when we have asked such questions as
“What is the probability that some event will happen?’ The point estimate provides a best single vaue, but
with no consideration of uncertainty. The interval estimate provides significant information about the
uncertainty, but little about the single value itself . It is when the interval is taken, together with the point
estimate, that the best results are obtained and yield the most valuable information to the decision-maker.
Given a point estimate and a confidence interval, it is the decison-maker’s disposition toward risk that
determines the alternative selected. Here the uncertainty information provides the means for the decision-
maker to select between aternatives.

e. Budget Redlities. Establishing the funding level for a program or system is one of the primary
purposes for developing an estimate. Unfortunately, the budgeting process is not designed to accommodate
an interva estimate, which means that a single monetary value must be chosen. In most cases, the point
estimate is not selected as the budget since it does not reflect any adjustments for uncertainty or
circumstances beyond the realm of the cost estimate. Since it is likely that the choice will be somewhere
between the point estimate and the upper level of a conservative interval estimate, an obvious concern
becomes the selection of a vaue reflective of externa constraints and the cost uncertainty of the estimate.
This is where the cost andyst can assist the manager in arriving a the best decison by providing
uncertainty information for various budget values.

One of the most effective methods of portraying the uncertainty of an dternative is to depict the
estimate and its related uncertainty in the form of a cumulative probability distribution. The usefulness of
this approach is the easy-to-understand, convenient manner in which the information is presented to the
decison-maker enabling them to easily see the implications of any particular choice.

4. Requirements for risk assessment and management

Today’s weapon systems are increasing in technical complexity and this increases technical risk.
Increased technical risk increases the risk of schedule delays and cost overruns. If you, as the cost analyst,
are required to provide an estimate of a system’s cost risk, one of your first considerations should be to
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examine how the program office is managing risk. You will need to examine the Cost Anaysis
Requirements Description (CARD) and interview the PM Office’'s (PMO’s) risk management team to
determine how actively risk is being assessed and managed. The more proactively and aggressively risk is
being managed, the less impact risk will have on the system’s cost. Some things the analyst should
consider include the following:

a. Risk Assessment Methodology. Most decisions a PM makes are heavily biased toward cost and
schedule goals. While cost and schedule are two easily understood concepts, the impact of cost and
schedule decisions and their relationship to performance, or technical, risk are usually not as apparent. For
this reason, a formal method for evaluating the impacts of foreseeable problems upon cost, schedule and
performance is essential if decision-makers are to make informed choices.

Many PMs use intuitive reasoning as the starting point in their decison-making process. The
astute manager will go beyond intuitive reasoning or persona experience when making decisions which
involve risk. At a minimum, the PM should attempt to identify all high risk components or processes, and
determine the level of risk and the impact of that risk on the progress of the program.

b. Risk Management Activities. Major program acquisition strategies may include a series of
“plans’ that provide the rationale and intended processes for program execution. A risk management plan
(RMP) is a sensible part of this series of guiding documents. The RMP may include the results or latest
status of the risk management planning process and may also suggest items or activities that need to be
addressed in the other plans. The following outline suggests the types of information a cost analyst may
obtain from the RMP:

(1) System description and program summary. This section provides a technical description of
the system, its mission, and current status.

(2) Approach to risk management. Under this heading would be the intended approach for
executing the processes of risk assessment, risk analysis and risk handling. Also appropriate would be the
definitions, measurement and rating techniques used for the technical, programmatic, supportability,
schedule, and cost estimating risks.

(3) Application issues and problems. This section should include the procedures and processes
for identifying and quantifying risk, the tools used to anayze risk, and the specific actions which would be
applied to manage risk.

(4) While the RMP addresses the analysis and management of risk, risk may also be identified
and highlighted in any or all plans where it is appropriate. Therefore, the cost analyst should review all
other program plans, as these plans may provide information that will enable the cost analyst to raise risk
guestions. The cost analyst should review these plans before, during, and after preparation of the cost risk
estimate.

One set of useful guidelines, which the analyst may use in assessing the PM’s management of risk,
has been provided by Fairley” who suggests that certain actions be implemented to manage risk. Using
Fairley’s guidelines, the cost risk analyst should determine if there is evidence that the PMO has taken
action to:

(1) Identify risk. A risk isapotential problem. A problemisarisk that has materialized.

July 1997 182



Appendix K - Cost Risk Analysis

(2) Assessrisk probabilities and effects on the project. Does the RMP provide an estimate of
the two elements of a risk--the probability that the risk will become a problem and the effect the problem
would have on the project if it materializes? Remember, the primary goal of risk management is to identify
and confront risk with enough lead time to avoid a crisis.

(3) Develop strategies to mitigate identified risks. Has the PM set a threshold, beyond which
some corrective action will be taken? Has a determination been made, ahead of time, what that corrective
action will be? Do you, the risk analyst, see evidence of two types of strategies--action planning and
contingency planning? Action planning addresses risks that can be mitigated by an immediate response.
Contingency planning addresses risks that require monitoring for some future response should the need
arise.

(4) Monitor risk factors. Has the PMO identified a person, or team, to monitor a component’s
risk metrics to ensure the data is objective, timely, and accurate?

(5) Invoke a contingency plan. Has the PM demonstrated a proclivity to invoke a contingency
plan immediately when a quantitative risk indicator crosses a predetermined threshold? If the team could
not solve the problem within the specified period, did the PM invoke a crisissmanagement plan?

(6) Manage the crisis. Does the PM have some plan for seeing a project through a crisis,
including the allocating of sufficient resources and specifying a drop-dead date, at which time management
will reevaluate the project for more drastic corrective action?

(7) Recover from the crisis. After acrisis, did the PM reward and recognize personnel and re-
evaluate the PMO’s cost and schedule estimates?

There is no getting away from risks. There is only recognizing them, managing them, and deciding
which ones can be taken. The most successful risk managers are managers whose strategies for risk are
proactive rather than reactive.

5. Elements of risk

Risk identification is the first step in the risk assessment process. Risks cannot be assessed or
managed until they are identified and described in an understandable way. Risk identification should be an
organized, systematic approach to identify the real risks associated with the program. Risks may be
identified through such efforts as expert interviews, analogy comparisons, and the evaluation of the
program plans. The object of risk identification is to enable the cost risk anaysts to include in their cost
risk estimates a straightforward narrative that describes the anticipated program risks and their expected
value. Areasthe cost anayst may examine for their potential impact on cost risk include:

a. Peformance Related Risks. The major risks that can impact on program performance are
reguirements uncertainty. Requirements uncertainty isa major source of uncertainty in the cost analysis of
military systems and total force structure proposals. Requirements uncertainty may include such factors
as.

(1) Technical risk. Technica risk can be defined as the risk associated with evolving a new
design to provide a greater level of performance than previoudy demonstrated. How much risk is added by
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changes in performance requirements depends upon the maturity of the technology used to meet those
requirements. Obvioudly, if requirements can be met using existing technology, then risk is considerably
less because the technology has a performance history which can be used to predict the performance of the
new system. If performance requirements can only be met through the development of a new or emerging
technology, then the risk becomes much greater because technology becomes an unknown with no solid
foundation for predicting its attainability.

(2) Configuration uncertainty. Configuration uncertainty is defined as the risk associated with
changes in the physical or performance characteristics of a system. The primary reason for this uncertainty
is the changes to the configuration of a system that occur during the system’slife cycle. Configuration may
change for a number of reasons:

(& The origina design may fail to produce the desired performance characteristics and
have to be changed.

(b) The performance characteristics themselves may be changed with a resulting change
in hardware specifications.

(c) A change in system specifications may be introduced purely by error or omission in
establishing the initia requirements.

(d) The strategic situation may change, thus affecting the method of deploying and
employing the system.

Although sometimes desirable, al of these changes can lead the project beyond its original intended
scope and requirements. For this reason, a distinction must be made between necessary from nice to have
changes because of the latter’ s adverse effect on project cost and schedule objectives.

(3) Supportability risk. Supportability risk is defined as the risk associated with fielding and
maintaining systems that are currently being developed or have been developed and are being deployed.
The ten Integrated Logistic Support (ILS) elements are the potential sources of supportability risk. They
include;

(8 Maintenance planning,

(b) Manpower and personnel,

(c) Support equipment,

(d) Technical data,

(e) Traning,

(f) Training support,

(g) Computer resources support,

(h) Facilities,

(i) Packaging, handling, storage, and transportation
() Design interface

The PMs address how they plan to manage supportability risk in their acquisition strategy. One of
the most effective strategies for reducing supportability risk is to involve logistics support personnel in the
early concept and design planning phases of the acquisition process.

(4) Programmatic risk. Programmatic risk can be defined as those risks which are outside the
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program’s control, but can affect the program’s direction. Programmatic risks tend to be a function of the
business environment and may include such sources as.

(a) decisions made at higher levels of authority regarding the program,
(b) indirect events or actions affecting the program,

(c) inability to foresee production related problems,

(d) other unforeseen imperfect capabilities.

A survey of program management offices indicates that directed funding cuts most often are
viewed as the source of programmatic risk having a major impact on program execution.

b. Schedule Related Risks. Schedule duration is affected by requirements and cost changes and
for this reason, the schedule risks may be acerbated by the degree of requirements and cost estimating
uncertainty. For example, any change in system specifications, design requirements, or strategy may
require a rework of design efforts and delay milestone approval. Changes in the monetary resources
available may require a change to the schedule. In short, any event that may change the time schedule
should be considered an uncertainty and be addressed as an element of schedule risk in the acquisition

strategy.

A quality schedule is critical for the effective planning, implementing, and controlling of any
program. A quality scheduleis essentially a plan of action that is goa oriented. It should include activities
and events which must be accomplished to achieve the desired objective. The techniques of program
evaluation and review technique (PERT) and critical path method (CPM) have proven to be extremely
valuable to PMsin managing their program management responsibilities. The output of the network risk
analysis process generally provides an in-depth understanding of the sources and degree of risks and can be
avaluable source of information for the cost risk analyst in their efforts to quantify schedule risk.

c. Cost Edtimating Risks. In addition to the relationship of cost estimating uncertainty to
performance and schedule uncertainty, a number of additional sources of cost estimating uncertainty must
be addressed by the cost risk analyst. According to Fisher®, cost estimating uncertainties may arise due to:

(1) Differencesin individual cost analysts. Even if the analysts are of comparable competency,
variations in cost estimates will arise because of individua differences in interpreting requirements, and
differences in methodologies and techniques.

(2) Errors in cost estimating relationships (CERs). Actual costs can be expected to deviate
somewhat from the predicted costs. Usually CERs are expressed in terms of a dependent variable being a
function of one or more independent variable such that g = f(x; X,). These CERS cannot be assumed to hold
exactly since they are developed using a statistical technique. Because they are a function of some
independent variable, we cannot assume that these relationships will predict cost exactly.

(3) Errorsindata. Observations used in deriving CERs invariably contain errors, even if these
data come from carefully kept historical records.

(4) Extrapolation errors. In costing systems, anaysts often use CERs derived from past
experiences. We cannot be assured that a structural relationship that held in the past, or holds reasonably
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well now, will continue to hold satisfactorily in the future and for the system being costed.

(5) Price-level changes. Usually cost estimates are made in constant dollars. In this case, price
level uncertainty isusualy not afactor. However, any time estimates for future systems are made in terms
of price levels expected to prevail in future years, there is obvioudy a potentia for future price levels to
turn out differently than originally expected.

(6) Errors due to aggregation. Cost estimating errors may occur because of an estimating
method that uses a considerable amount of aggregation.

Generdly, true cost estimating and schedule risks are few when the source of the risk is well
known. More often than not, cost estimating and schedule uncertainty are a reflection of technical,
programmatic, and supportability risks.

6. Approaches for estimating cost risk

Several approaches are available for estimating uncertainty in a cost estimate, ranging from very
subjective judgment calls to complex statistical approaches. This section provides an insight into the more
fundamental and traditional techniques that form the basis for current field use. The order of presentation
of these techniques is intentional to portray the evolution that has taken place in terms of the tools used to
handle uncertainty.

Before beginning actual discussions of the uncertainty approaches, there are a few points for an
analyst to keep in mind. First, to the extent actua historical cost information has been used in developing
the point estimate, that data already includes the redlities of both requirements and cost estimating
uncertainty. This leads to a natural question of why there is any need to separately treat uncertainty. The
need appears to come from the view that a point estimate includes an inherent amount for expected
uncertainty. There is a bias toward hedging one’s bet to the cautious side by adding an amount to the point
estimate to cover uncertainties over and above what might be expected. Other than lacking the specific
precision of datistics, thisis not any different than adding some number of standard deviations to the mean
to arrive a a higher specified level of confidence. A second point to keep in mind is whether cost
estimating uncertainty, schedule uncertainty, or requirements uncertainty are to be addressed because the
approaches discussed are more appropriately used in some situations than in others. Severa of the
approaches discussed here require the analyst to provide a highest and lowest possible value. The point
becomes one of knowing whether these values presume a fixed basdine and, therefore, only reflect cost
estimating uncertainty or whether they reflect possible variations of the baseline itself. Whatever the case,
it must be clearly communicated so that the decision maker knows exactly what is included in, or excluded
from, the estimate.

a. Subjective Estimator’s Judgment. This is perhaps one of the oldest methods of accounting for
uncertainty and, in some respects, is the basis for most other approaches. Under this approach the analyst
merely reflects back upon the assumptions and judgments that were made during the development of the
estimate. After evaluating al of the influencing parameters, a fina adjustment is made to the estimate--
usually as a percentage increase. Thisyields a revised total cost, which explicitly recognizes the existence
of uncertainty. The logic to support this approach is that the analyst is more aware of the uncertainty in the
estimate than anyone else--especidly if the analyst is a veteran of the estimating wars and has experience in
systems or items similar to the one being estimated. Analysts may use a questionnaire to arrive at their

July 1997 186



Appendix K - Cost Risk Analysis

subjective judgments. For example, an individual or team of analysts may answer questions such as:

1. What cost has an equal chance of being greater than or less than the actual cost (this gives the
median or 50 percent probability level)?

2. What isthe greatest possible cost of the project (this gives the 100 percent probability level)?

3. What cost is just as likely to be above the 50 percent probability level as it is to be below the
100 percent probahility level (this givesthe 75 percent probability level)?

4. What cot is just as likely to be above the 75 percent probability level as it is to be below the
100 percent level (this givesthe 87.5 percent probability level)?

b. Expert Judgment/Executive Jury. Regardless of how subjective judgment is determined, there
comes a time where the complexity and sophigtication of the defense item is beyond the analyst's subjective
assessment abilities. One method to overcome this is to use the expert judgment/executive jury technique.
This technique is a variant of the estimator subjective judgment where an independent jury of expertsis
gathered to review, understand, and discuss the system and its costs, with the specific objective that from
their collective deliberation will come some measure of uncertainty that can be quantified into dollars and
used to adjust the point estimate cost. The strengths of such an approach are directly related to the
diversity, experience, and availability of the group members.

The use of such panels or juries requires careful planning, guidance, and control to insure that the
product of the group is objective and reflects the best unmitigated efforts of each member. Approaches
have been designed to contend with the group dynamics of such panels. One classica approach is the
Delphi technique, which was originally suggested by the RAND Corporation. The principle drawback of
Delphi is that it is cumbersome. The time spent in processing inputs may present some difficulty to
respondents.

Much literature has been written on expert opinions and subjective judgments. A good paper,
which succinctly summarizes current philosophy and practice, was written by Spetzler and Von Holstein®
in 1975.

c. Sendtivity Analysis. Another common approach is to measure how sensitive system cost is to
variations in non-cost system parameters. For instance, if system weight is a critical issue, then weight
would be varied over its relevant range and the influence on cost could be observed. Analysis of this type
helps to identify major sources of uncertainty and provides valuable information to the system designer in
terms of highlighting elements that are cost sengitive, areas in which design research is needed to overcome
cost obstacles to achieving better program performance, and areas in which system performance can be
upgraded without substantially increasing program cost. The traditiona criticism of this procedure is that
it does not reveal the extent to which the estimated system cost might differ from the actual cost. That is, it
tends to address requirements uncertainty more than cost estimating uncertainty.

d. High/lLow Analysis. The high/low analysis approach requires the analyst to specify the lowest
and highest possible values for system element costs, in addition to their most likely values. These sets of
input values are then summed to give total system cost estimates. The most likely values establish the
central tendency of the system cost, while the sums of the lowest possible values and highest possible
values determine the uncertainty range for the cost estimate. Although this approach has a logica apped,
it tends to greatly exaggerate the uncertainty of system cost estimates because it is unlikely that all system
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element costs will be at the lowest (or highest) values at the same time. While the high/low approach is
plausible, its shortcoming is that it restricts measurement to three points without consideration to
intermediate values or their likelihood. The approaches described in the next paragraph provide solutions
to this shortcoming.

e. Mathematical Approaches. If the individual cost e ements can be regarded as random variables
and their distributions can be determined, then the system cost can aso be expressed as a probability
distribution around an expected value. This is the basis for mathematical approaches. These approaches
simply improve upon the high/low approach by providing a probability distribution for each cost element.
To do so first requires the solution of two distinct problems: (1) how to determine the probability
distribution for each cost element, and (2) how to combine the individual cost elements and their measures
of uncertainty into a total estimate of cost and uncertainty (the summation of moments and Monte Carlo
simulation are possible solutions to this problem). Some guidelines for resolving the problem of identifying
the appropriate distribution follow.

(1) The Beta Distribution - This distribution is particularly useful in describing cost risk
because it isfinite, continuous, can easily accommodate a unimoda shape requirement, (a >0, b > 0), and
allows for virtually any degree of kurtosis and skewness. The values of a and b are the shape parameters,
and each combination produces a unique shape. However, the process of deriving the appropriate values
for a particular shape can be quite involved. Fortunately, a few observations about a and b lead to a rather
useful approach in approximating the appropriate values. In the case of skewness, when a and b are equal,
the digtribution is symmetric, when a > b, the distribution is negatively skewed, and when a < b, the
distribution is positively skewed. Similarly, variance (kurtosis) can be categorized as high, medium, or low
based upon the magnitude of a and b. When these notions of skewness and kurtosis are combined, the
result is nine combinations as shown in Table 1. These nine types tend to be fairly descriptive of most
situations an analyst might confront. Analysts can choose the distribution which best approximates their

Table 1 Beta Shape Combinations

Combination

Type Skewness Kurtosis a b

1 Negative High 1.50 0.50
2 Symmetric High 1.35 1.35
3 Positive High 0.50 1.50
4 Negative Medium 3.00 1.00
5 Symmetric Medium 2.75 2.75
6 Positive Medium 1.00 3.00
7 Negative Low 4.50 1.50
8 Symmetric Low 4.00 4.00
9 Positive Low 1.50 4.50

subjective view of the cost element uncertainty without having to derive a or b. It should also be noted that
these nine distributions limit the location of the mode to the first, second, or third quartiles of the
distribution range. In the case where the analyst specifies only the lowest and highest value and has
identified the parameters, a and b, the most likely (ML) value can be calculated asin Equation 1:

a (H+ b (L)
ML = e (Eq. 1)
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(a+ b)

Obvioudy, one shortcoming of the beta distribution isthat it is difficult to specify a and b because
there is no litera interpretation for these parameters as there are many possible Beta distributions for a
given set of high, low, and most likely values. One way to overcome this shortcoming is to use the PERT
beta distribution (see Table 2, below). Under the assumption of a PERT beta distribution, the mean and
variance can be estimated without identifying the parameters, a, and b, of the distribution. In any case,
analysts should only use the beta distribution if they are very comfortable with the highs, lows, and most
likely values.

(2) The Triangular Distribution - An alternative approach to assigning a beta distribution
shape to a cost element is the triangular distribution. Like the beta, it can take on virtualy any
combination of skewness and kurtosis but is represented by a triangle rather than the smoother curve of
beta distribution. The triangular distribution is specified by the lowest, most likely (usualy the point
estimate), and the highest value. Any point within the range of the distribution can be chosen to locate the
mode, and the relationship among the three values specifies the amount of kurtosis. Given the selection of
the values and the triangular shape inherent to those values, both the mean and the variance can be
calculated as shown in Table 2.

In contrast to the beta distribution, the triangular distribution is much easier to use and produces
equally satisfactory results. For this reason, the triangular distribution is preferred by many analysts over
the more common beta distribution.

(3) The Lognormal Distribution. The lognormal distribution results when the logarithm
of the random variable is described by a normal distribution. That is, if X islognormally distributed, then
Y =In X isnormally distributed. The lognormal distribution applies as the limiting case for multiplicative
guantities due to the approach to normality of the sum of the logs. The distribution is often found to
provide a good representation for physical quantities that are constrained to being non-negative, and are
positively skewed, such as pollutant concentrations,, stream flows, spill quantity, etc. The lognormal
distribution is particularly appropriate for representing large uncertainties that are expressed on a
multiplicative or order-of-magnitude basis.

(4) The Normal (Gaussian) Distribution. The normal, or Gaussian, distribution arisesin
many applications, in part because of the central limit theorem, which results in a normal distribution for
additive quantities, and in part because of its well studied and frequent use in classica dtatistics. The
normal distribution is commonly used to represent uncertainty resulting from unbiased measurement errors
and is quite useful, for example, for estimating system failure due to a part wearing out. Fortunately, wear-
out failures are quite predictable and are modeled quite well by the normal distribution because they cluster
around a mean failure time and tend to be symmetrically distributed. 1f we take the probability density
function, f(x), of a normal distribution, and substitute time (t) for the variable (x) and the MTBF (m) for
the mean (), we can measure the probability of wear-out failure over any time interval by integration.

(5) The Exponential Distribution. When events are purely random (e.g., chance failure of
a component), the times between successive events can be described by an exponentia distribution. The
parameter of the distribution, |, is equal to one divided by the average time between events, and is thus
equivalent to the occurrence rate of the process. Therefore, the exponential distribution is most appropriate
for estimating chance failure of systems to arrive at the operations and support costs of components
because the range of the exponentia distributionisfromt=0tot=%. This range corresponds nicely with
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the interpretation of “t” representing time and can be used to modd chance and early failures.

(& Chance failure. The exponentia distribution is very useful in the case of
chance failure if we know what the failure rate is. We need only to divide the number 1 by the failure rate
to find the MTBF. For expositional convenience, MTBF can be represented by the lower case letter “m”.
To recap, the reliability of a component subject only to chance failure then becomes:

Rt)=1-¢'t =¢" (Ea. 2)

(b) Early failure. Early failure results from the production of substandard
components which are unable to withstand ordinary operating stresses. As a result, the substandard
components have a very high failure rate which follows the exponential distribution and are, therefore,
similar to chance failures except that their failure rate is much higher. The reliability impact of early
failures depends directly upon whether or not we can assume that defective parts will be replaced with good
ones. If we make that assumption and further assume that we start with N components, Ng of which are
good, and N of which are bad, initidly the failure rate will be:

System Failure Rate = Ngl ¢ + Ngl g, (Eq. 3)

wherel g is the chance failure rate. As the defective parts are replaced with good parts, the failure rate of
the system will converge to the chance failure rate which characterizes the good parts.

Whichever distribution the analyst selects to model the risk, once the distribution shapes have been
identified for each cost element (or group of elements), the next step is to find the expected value (mean)
and measure of uncertainty (variance) for the total system cost. This can be done in one of two ways.

(1) The Method of Moments - This method takes its name from the fact that one particular
method of measuring or describing a distribution is through the use of moment statistics. The first moment
is the mean, the second is the variance, and the third, and fourth moments are used to calculate two
measures which provide additional insight into the shape of a particular distribution. These last two
moments are the coefficient of skewness, which provides a measure of symmetry, and the coefficient of
kurtosis, which measures the peakedness or "height" of a distribution. An acceptable method, using
judgments, to compute the mean and variance of some common distributions is summarized in Table 2
below.

Table 2 Estimating the Mean and Variance of Some Common Distributions

DISTRIBUTION MEAN VARIANCE
UNIFORM Mean = (high+low) / 2 Var = [(high - low)*]/ 12
TRIANGULAR Mean=(a+b+c)/3* Var = (& + b* + ¢ -ab-ac-
bc)/18*

NORMAL (Gaussian) Mean = most likely Var = [(high-low) /6] ?
BETA Mean = [low + 4 (most likely) | Var = [(high - low) / 6] 2

+ high] / 6 (known as “PERT beta’)
TOTAL COST

m=Smwherei=1,2 3, .. |s*=S;s?+ 2SS Cov;

* where: a=low, b =high, and c = most likely
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The relevance of moment statistics to the development of a measure of total system cost
uncertainty hinges upon the fact that the moment measures for each cost element can be summed to
produce the moment measures for the total system cost, when the variables (cost elements) are independent.
If, for some reason, independence among variables does not exist, then the covariance of the interdependent
variables must be incorporated in estimating the moment of the sum. For instance, the system mean is the
sum of the individual e ement means; the variance (second moment) of the sum of independent variables is
equal to the sum of the variances; etc. Some authors use only the first and second moments to arrive at a
measure of uncertainty. That is, with both the mean and variance of the total system cost determined
through the summation process, the standard deviation is directly computed and the total cost portrayed as
either a normal probability distribution or cumulative density distribution. The critical assumption in this
approach is that even though the individual cost element distributions may not be normal, the total cost
distribution will be. The basis for this normality assumption is the central limit theorem and a sufficiently
large number of individua cost elements. However, it is possible that if the variance of the distribution for
an individual cost element is an order of magnitude greater than the others, it may dominate the resulting
aggregate distribution which may then take on any of the non-normal characteristics of the dominant cost
element. When this or any other condition occurs which might jeopardize the centra limit assumption, the
Monte Carlo Simulation approach described in the following paragraph offers a better solution. Some
useful descriptions of probability distributions and their parameters are summarized in Table 3.

Table 3 Descriptive Parameters of Probability Distributions

DISTRIBUTION PARAMETERS | MODE | MEDIAN MEAN

TRIANGULAR L, M, H M H-[(H-L)(H-M)/2]¥? * (L+M+H)/3
L+[(H-L)(M-L)/2]"? **

NORMAL (GAUSSIAN) ms m m m

LOGNORMAL P,Q g7 e g2

EXPONENTIAL L, | L L + (In2/l ) L+ (Ul)

UNIFORM L,H NONE (L+H)/2 (L+H)/2

* IFH-M > M-L (Right Skew)
** |FM-L > H-M (Left Skew)

(2) Monte Carlo Simulation - An aternative to the method of moments is to use the
Monte Carlo simulation.  With this approach, the distribution defined for each cost element (using a beta,
triangular, or empirical distribution) is treated as a population from which arandom sample isdrawn. The
sample values for each dement are summed to a total cost and then the entire process is repeated again.
This procedure is repeated many times (e.9.100-1000). The result is a distribution of total cost which can
be described by its mean and standard deviation and portrayed as a cumulative distribution.

The question of independence versus dependence arises. Redlistically, it is quite unlikely a tota
system cost either consists of completely dependent or independent cost elements. Nor does there appear to
be a consensus on which assumption to make. One position holds that the only estimating errors meeting
the criteria of randomness are cost estimating uncertainties and, therefore, the assumption of independence
is reasonable for cost estimating uncertainty only. Dependence appears to be more of a concern when cost
and requirements uncertainties are considered jointly or when requirements uncertainty is considered alone.
That is, requirements variations tend to be viewed more like "bias errors' than the "noise’" normaly
associated with randomness. If, for some reason, the analyst determines that independence among variables
does not exist, then the covariance of the interdependent variables must be incorporated in estimating,
whether the summing is by the methods of moments or by Monte Carlo simulation.
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This concludes the discussion on the methods for dealing with uncertainty. The discussion was not
intended to be exhaustive, but rather to provide an insight into the "how" and "why" of selected methods
prominent in some cost offices. Before proceeding to the next section, there is an additiona point that
needs to be made. Rarely is there enough data available to generate a frequency distribution that can be
used like those in textbook examples. However, analysts can try to approximate distributions through the
use of some of the techniques discussed in this section.

7. Software Models for estimating uncertainty

a. Automated Cost Estimating Integrated Tools (ACEIT). ACEIT is an estimating system
containing tools to assist in conducting cost analysis activities including risk and uncertainty analysis. A
major function of ACEIT is the RI$K model which quantifies risk associated with a cost estimate. The
primary solution method of RI$K is based on Monte Carlo simulation and is appropriate for cost
uncertainties that can be characterized as probabilistic in nature. One advantage to using RI$K isthat it is
structured around the WBS specified during the development of the ACEIT cost estimate.

b. Crystal Ball. Crystal Ball is arisk analysis spreadsheet add-in that lets users conduct what-if
scenarios with Excel spreadsheet values/cells. The program examines the degree of risk in forecasts by
using Monte Carlo techniques that allow Crystal Ball to forecast all statistically possible results for a given
situation. Users apply either a range of values or a probability distribution to each cell containing an
uncertain number. The model generates random values for each cell according to the parameters given by
the user. The software displays the distribution of results showing the highest, lowest, and most likely
values. This software is best used when the analyst has some idea of the distribution and the values of the
distribution parameters. The software is one of the best for addressing correlation between elements and
can be used to estimate technical, schedule, and cost estimating uncertainty. This model is taught in the
Graduate Cost Analysis Program at the Air Force Ingtitute of Technology (AFIT).

Cc. @RISK. @RISK isaLotus 1-2-3/Microsoft Excel (PC or Macintosh) add-in for risk analysis.
Any worksheet built in 1-2-3 or Excel can be used with @RISK. The software uses Monte Carlo
simulation to analyze uncertainty. Probability distributions are added to cells in the worksheet using any of
the more than 30 built-in probability distribution functions, including: normal, log normal, beta, uniform,
and triangular. Simulations are controlled from a Lotus/Excel-style menu that lets users choose Monte
Carlo or Latin Hypercube sampling, select output ranges, and monitor convergence. Results are displayed
graphically, and detailed statistical reports are generated. The software is aso capable of handling
correlated cost elements and is more appropriate when the analyst has a number of data points, but is
unsure of the distribution to model. The PC Excel version of @RISK is taught a the Army Logistics
Management College (ALMC).

d. The Cost Analysis and Strategy Assessment (CASA) Moddl. The CASA modd was devel oped
by Honeywell for the Defense Systems Management College in 1986. The CASA model alows the user to
generate datafiles, perform Life Cycle Costing, sensitivity, and risk analyses. One limitation of the CASA
model isthat it overestimates operational availability because it ignores preventive maintenance.

e. Program Evaluation and Review Technique (PERT). The PERT is a commonly used network
method for project planning, scheduling, and control. It was developed for application in projects where
there is much uncertainty about the nature and duration of activities. PERT addresses schedule uncertainty
by using three time estimates--optimistic, most likely, and pessimistic. The three estimates are related in
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the form of a Beta probability distribution with parameters a and b as the end points, and m, the modal, or
most frequent, value. These estimates are then used to calculate the “expected time” for an activity and the
range between the estimates provides a measure of variability which permits statistical inferences to be
made about project events at particular times.

Although it enjoys wide use, PERT has been widely criticized since its inception. For one thing,
PERT dtatistical procedures provide overly optimistic results. Another major criticism is that PERT puts
too much emphasis on the critical path. This leads managers to ignore other paths that are near-critical or
have large variances, and which could easily become critical and jeopardize the project.

f. The Air Force Systems Command (AFSC) Risk Model. The AFSC Risk Model uses the beta
distribution combined with Monte Carlo smulation to arrive at a system’s estimated cost and uncertainty.
RISK considers the median (50% point) to be the “best estimate of total cost.” Point estimates below the
median are considered high risk programs. Point estimates above the median represent programs with
management reserve added as a hedge against cost risk.

g. Risk Plus. Risk Plus can be used to estimate schedule and software costs and their associated
risks.

Again, the use of these, or any other models, requires a clear definition of what types of uncertainty
areto be treated and how the specific model satisfies the requirement.

8. Summary

Accomplishing a program risk analysis can be a formidable task because there are few
management analysis topics as abstract and complex as risk analysis. This chapter has introduced you to
some genera concepts, methodologies, and models pertaining to cost risk. For more information,
references are provided at the end of this chapter.

Beginning risk analysts should approach a cost risk analysis as they would any problem. First
become familiar with all existing knowledge on the system to be analyzed. Become familiar with the
system and the Program Office Estimate (POE). Read all related documents such as the CARD, reports,
program plans and by studying the cost estimate. Interview all persons who have knowledge of the
program and its complexities and problems. Finally, look for answers to questions such as the following ,
that you may have formed during your research:

a How good isthe PMQO’s identification and management of risk? Is there a current tracking of
risk areas? Do they have an abatement plan in place should the risk materialize? Consider all other issues
raised in section 4 of this chapter.

b. Takeahard look at the software estimate. This areatypicaly has one of the highest potentials
for cost overruns. Is the PMO using software metrics to track software development efforts or is the
developer telling them how well the development effort is progressing? Are development efforts on
schedule? Have schedule problems been experience? What is the SEI maturity level of the software
developers? What tools are they using? What is the defect ratio? What does current cost schedule control
system criteria (C/SCSC) datartell you? Listen to the experts, but form your own opinions.
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c. Cost estimating risk. Look a the estimating methodology. Does it appear sound and
straightforward? Examine any “cost savings’ or “cost avoidance” measures which are reflected in the
estimate. These are risky areas and should be included in your cost risk. Examine the labor and inflation
rates, learning curves, and all other assumptions made by the cost estimator. How did the analyst arrive at
the point estimate? What was the range considered (minimum and maximum) before deciding on the point
estimate? Use the range to establish your distribution for any cost risk analysis of components you have
identified as containing risk or uncertainty.

d. Schedule risk. Is the program on schedule? If there are schedule overruns, what will be the
cost impact? Don't forget that a schedule delay has a cost impact for all aspects of the program, including
the SE/PM costs.

e. Technical risk. How is development progressing? |s technology state-of-the-art or is it current
technology? Look at C/SCSC data. Based on the cost of work performed and the percent of work
completed, what is the projected cost to complete? Look at sub-components and identify any technical risk
of each. Remember, if you do a cost risk analysis at the sub-component level, you must use a Monte
Carlo simulation model to sum costs. Y ou cannot make an assumption on the total distribution, based on
the distribution of sub-components. For example, when you sum two uniform distributions, the total sum is
atriangular distribution! Also remember, when conducting a cost risk analysis of sub-elements, you must
address any correlation between/among the elements. Otherwise your risk analysiswill be invalid.

h. Were environmental costs included in the POE? Examine al phases, from Research,

Development Test & Evaluation (RDT&E) to disposal, to ascertain that al environmental costs are
included in the totd life cycle cost of the system.

The fourth step will be to plan your strategy. Decide how you plan to quantify the cost risk based
on the knowledge you have acquired. Now is the time to select the methodology and moddl you think will
produce the best results.

Finaly, you must devise a clear way to communicate the results. The best cost risk analysis is
usdlessif the information is not stated in aformat and language the decision-maker can understand.

In summary, keep in mind that the credibility of cost estimates is primarily governed by two
factors. the soundness of estimating methodology and data availability. The following descriptors provide
a basis for classifying Army cost estimates into seven data availability and four techniques classes.
Experience has shown that, for an estimate, the higher these classes are on each list, the more confidence
one can have in an estimate using the data and techniques specified.

a. Methods Used

(1) Detailed
(2) Detailed and Parametric
(3) Parametric and Factors

(4) Analogous and Factors
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b. DataAvailability

(1) Actua cost of significant quantities for the system being estimated
arrayed by functional and WBS breakout.*

(2) Actud cost for development hardware for the system being estimated
arrayed by functional and/or WBS breakout.*

(3) Actua cost by functional and/or WBS for analogous systems.*
(4) Firm contractors proposals with detailed backup or negotiated prices.

(5) Contractor budgetary estimates with program office add-ons (factors,
ECO, management reserve, etc.)

(6) Limited cost data but good descriptions of physical, technical, and
performance characteristics.

(7) Limited cost data and limited physical, technical, and performance
descriptors.

* |f based on cost performance management report data, so state and report percent complete.
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APPENDIX L - DoD 5000.4-M KEY CoOST TERMS

The definitions for the seven key cogt terms from DoD 5000.4-M are asfollows.

1.  Development Cost.

a Work Bresk down Structure (WBS). WBS dements of Prime Misson Equipment, System
Engineering/Program Management, System Test and Evaluation (except Operationd Test and Evauation funded
from Military Personndl or Operation and Maintenance approprigtions), Training, Peculiar Support Equipment,
Data, Operation/Site Activation, and Industrid Facilities (when provisons of Chapter 251 of DoD 7110-1-M
apply).

b. Budget. Funded from the RDT&E appropriation (i.e. concept exploration and definition,
demondiration and vaidation, and engineering and manufacturing development phases from the point the program
and/or system is designated by title as a Program Element or mgjor project in a Project Element).

c. LifeCyde Costs. The devdopment cogs, both contractor and in-house, of the Research and
Development cogt category, including the cost of specidized equipment, indrumentation, test, and facilities
required to support the RDT& E contractor and/or Government installations.

2.  Flyaway (Rollaway, Sailaway, etc.) Cost.

Fyaway cos is used as a generic term to refer to the cost of producing a usable end item of equipment (hardware
and software). Flyaway cost includes:

a  Work Breskdown Structure (WBS). WBS dements of Prime Misson Equipment (such as basic
sructure, propulsion, eectronics (hardware and software), system software, etc.), System Engineering/Program
Management, and System Test and Eva uation.

b. Budget. Funded from RDT&E and Procurement appropriations. This would include funding for
warranties, engineering changes, pre-planned product improvement (during system acquisition), and first
destination transportation (unless FDT is separate budget line item). Certain acquistion codts funded in the
O&M appropriation (e.g. ship ingalations) are also included.

c. LifeCyde Cog. The flyaway costs (including Government Furnished Equipment), both contractor
and in-house, of the Research and Development and Investment Nonrecurring and Recurring cost categories.

3. Weapon System Cost.

a Work Breskdown Structure (WBS). WBS dements Prime Misson Equipment, System
Engineering/Program Management, System Test and Evaluation (if funded by Procurement), plus WBS eements
Training, Peculiar Support Equipment, Data, Operational/Site Activation, and Industria Facilities (unless funded
as aseparate budget lineitem or by RDT&E).

b. Budget. Funded from the Procurement appropriation. It includes funding for warranties,
engineering changes, pre-planned product improvement (during system acquigtion), and firs degtination
transportation (unless FDT is a separate budget line item). Certain acquidtion costs funded in the O&M
appropriation (e.g. ship ingalations) are also included.
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c. LifeCyde Cod. The wegpon sysem costs (including Government-Furnished Equipment), both
contractor and in-house, of the Investment Nonrecurring and Recurring cost categories.

4, Procurement Cost.

a  Work Breskdown Structure (WBS). The same WBS dements as in Wegpon System Cog; i.e,
Prime Misson Equipment, System Engineering/Program Management, System Test and Evauation (if any of
this effort is funded by Procurement), Training, Peculiar Support Equipment, Data, Operational/Site Activation,
and Indudtrial Facilities (unless funded as a separate budget line item or by RDT&E), plus the WBS dement:
Initia Spares and Repair Parts.

b. Budget. Funded from the Procurement appropriation. 1t includes funding for warranties, engineering
changes, pre-planned product improvement (during syslem acquisition), and first destination transportation
(unless FDT is a separate budget line item). For Navy shipbuilding programs, outfitting and post delivery cogts
are dso included when Procurement funded. Certain acquisition cods funded in the O&M appropriation (e.g.
ship ingalations) are dso included.

c. LifeCyde Cod. The procurement cogts (including Government Furnished Equipment), both
contractor and in-house, of the Investment Nonrecurring and Recurring cost categories.

5. Program Acquisition Cost.

Program Acquisition Cost consdts of Development Costs, Procurement Costs, and any construction codts that
areindirect support of the defense acquisition program. It includes:

a  Work Breskdown Structure (WBS). WBS dements of Prime Misson Equipment, SystenvProgram
Management, Sysem Test and Evauation (except Operationa Test and Evduation funded from Military
Personnd or Operation and Maintenance), Training, Peculiar Support Equipment, Data, Operationa/Site
Activation, Industrid Facilities (unless funded by Procurement as a separate budget line item), and Initid Spares
and Repair Parts.

b. Budget. Funded from the RDT&E, Procurement, and MILCON appropriations. It includes
funding for warranties, engineering changes, pre-planned product improvement (during system acquisition), and
firgt destination transportation (unless FDT is a separate budget line item). Certain acquisition costs funded in
the O&M appropriation (e.g. ship ingtdlations) are also included.

c. LifeCydeCod. The program acquisition costs (including Government Furnished Equipment), both
contractor and in-house, of the Research and Development, and Investment nonrecurring and recurring cost
categories.

6.  Operating and Support (O&S).

a  All personnd, equipment, supplies, software, services, including contract support, associated with
operating, modifying, maintaining, supplying, training, and supporting a defense acquisition program in the DoD
inventory. This includes costs directly and indirectly attributable to the specific defense program; i.e.,, costs that
would not occur if the program did not exist, such as:

(1) Misson Personnd. Pay and alowances for officer, enlisted, and civilian personnel assgned
to support a discrete operationa system or deployable unit. Includes personne necessary to meet combat
readiness, training, and adminisrative requirements.
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(2) Unit Levd Consumption. Fud and energy resources, operations, maintenance, and support
materids consumed below depot leve; reimbursement of stock fund for depot level reparables, operationa
munitions expended in training; transportation of materias, repair parts and reparables between the supply or
repair point and unit; and other unit level consumption cogs such as purchased services for equipment lease and
sarvice contracts.

(3) Intermediate Maintenance. Labor, materia, and other costs expended by designated activities
and/or units (third and fourth echelons) performed externd to the unit. Includes calibration, repair and
replacement of parts, components or assemblies and technica assistance to the mission unit.

(4 Depot Maintenance.  Personnd, materid, overhead support, and depot purchased
maintenance required to perform mgor overhaul, and maintenance of a defense system, its components, and
support equipment at DoD centralized repair depots, contractor repair facilities, or on Site by depot teams.

(5 Contractor Support. Labor, materials, and depreciable assets used in providing dl or part of
the logigtics support to a defense system, subsystem, or related support equipment.

(6) Sudaning Support. Procurement (exclusve of war readiness materid) of replacement
support equipment, modification kits, sustaining engineering, software maintenance support, and smulator
operations provided for a defense system.

(7) Indirect Support. Personnel support for specidty training, permanent changes of station, and
medica care. Also includes relevant host ingtallation services, such as base operating support and red property
maintenance.

b. O&S costs are funded from Operation and Maintenance (O& M), Military Personndl, Procurement,
Military Congtruction, stock funds, and other appropriations.

7. Life Cycle Cost.

Life Cycdle Cod includes ALL WBS dements, ALL affected appropriations, and encompasses the
cogts, both contractor and in-house effort, as well as existing assets to be used, for dl cost categories. It isthe
TOTAL cog to the Government for a program over its full life, and includes the cost of research and
development, investment in mission and support equipment (hardware and software), initid inventories, training,
data, facilities, etc., and the operating, support, and, where gpplicable, demilitarization, detoxification, or long
term waste storage.
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Chapter 1. PURPOSE OF FINANCIAL ANALYSIS

This Financia Analyss Primer is desgned for managers and anadyss who are interested in financia
andyses. The Primer is not intended to provide detailed "how-to" ingtructions, but, instead, a discussion of the
importance of financid analyssto the Army and various approaches to its accomplishment. The Primer assumes
that the reader has amodest understanding of business, finance, and accounting activities.

Financial andysisis the process of andyzing financial performance through various anaytica approaches
and techniques. For purposes of this Primer, financia analyssis defined as an assessment of a company's padt,
present and projected future financid condition, with the objective of evauating its financid ability to perform.
Financid analyss is widely used in the private sector to determine credit worthiness, project budgets, develop
corporate plans for mergers and acquiditions, and identify optimal investment opportunities.

In the Army acquigtion environment, the primary objective of corporate financid anaysis is to give the
Army an indication of a firm's financia condition and ability to meet its contractua obligations in terms of cog,
schedule and performance.  Decison makers have long evaluated technical, management, and manufacturing
capabilities of contractors. Today, the continuing reliance of nationa defense on private industry, coupled with
vigorous competition for limited defense dollars, makes it critica for DoD to monitor the financid hedlth of its
contractors. Financia analyses are of considerable ass stance during the source sdection process, in negotiations
with potentia contractors, and a maor milestone decison points in the materiel acquistion process. While the
financid andyses normdly will not be the deciding factor in these processes, they do require serious
consideration.

Another area where financid analyss is gaining importance, is in the evaduation of potentid mergers of
defense contractors.  With defense budgets expected to decrease even further through the end of the decade,
mergers will increase in number.  Antitrust agencies, such as the Judtice Department and the Federd Trade
Commission, will continue to make the ultimate decison on the competitive consequences of a defense industry
merger, but the DoD has an important role to play in the process. Particularly if the potentid merger is
controversal, DoD support is critical. Financia analyses of the two former companies (or divisions) and of the
projected new company are essential to DoD in determining an appropriate postion and effectively influencing
the outcome of the merger proposal.

Chapter 2. APPROACH TO FINANCIAL ANALYSIS

This Primer does not propose one "best way" to perform a financial andys's because the approach will
depend on the objective of the anadlysis, time congraints, and availahility of key financid data. In some cases, it is
only possible (or necessary) to develop aquick study of afirm'sfinancia hedlth to answer an urgent question. In
these instances, time congtraints limit data collection (e.g., to a corporate annua report) and andysis must focus
on only the mogt criticd issues. When a comprehensve anadysis is required and time is available, severd
additiona data sources should be utilized, additiond financid indicators may be examined, and more in-depth
quantitative and qualitative analysis may be undertaken. This Primer includes two basic approaches to financia
andyss, reflecting varying levels of complexity. Quick Response and In-Depth Anadyss Approaches are
discussed in Representative Approaches to Financial Analysis.

1
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The gpproach also will vary with the andyd's sdection of techniques for andyss. For example, ratio
andysis, aprimary tool of financid analyss, relates key eements from financial satements and makes possble
meaningful comparisons of that data with data from prior periods and other companies. Although certain
categories of ratios are relaively traditiona, the particular ratios utilized are largely a matter of the issues to be
decided or the andydt's preference.  In one approach, this Primer utilizes Dun & Braddreet's fourteen key
business ratios, categorized as solvency, efficiency and profitability. In another approach, dternative pertinent
ratios are used, grouped into the four basic categories of liquidity, activity, leverage, and profitability.

Finaly, the approach to financia anadyss depends on the availability of automation for performing
caculations and displaying data. Because of the vast amounts of data necessary in assessing financid condition,
a compuiterized technique for generating ratios and other calculaions isimportant, asis a disciplined approach to
data presentation. This Primer presents various automated report formats and information on retrieval of
financia datafrom computer data bases.

Chapter 3. TOOLS FOR ANALYSIS

3.1. Ratio Analysis.

Ratio analyss comprises the principa tool of financial andlysis, since it can be used to answer avariety of
questions regarding a firm's financial well-being or assess its performance and status. The basic inputs to ratio
andysis are the company's income statement and balance sheet for the fiscal periods to be examined. A rdtio is
the relationship between any two line items appearing in afirm's financid report (e.g., current ratio equals current
assts divided by current liabilities).

Ratio andysisinvolves the calculaion of selected ratios, as well as the more important interpretation of the
ratio value. To determine whether aratio is too high or too low, or good or bad, requires a meaningful standard
or basis for comparison. Two genera types of ratio comparisons can be made: cross-sectiond and time-series.
Cross-sectiond analysis involves comparison of afirms financia retios to industry averages at the same point in
time. This comparison is made to isolate any deviaions from the norm. Large devidions to ether Sde of the
industry norm may be indicative of problems worthy of further investigation.

Time-series andysis involves evaduating a firm's financid performance by examining the same ratios for
the firm over time. Deveoping trends can be seen by usng multiyear comparisons.  Another informative
approach to ratio analyss is one that combines cross-sectional and time-series andyses.  This view permits
assessment of the trend in the behavior of the ratio in rdation to the trend for the industry. Cautions in ratio
anadysis are discussed in Limitations of Analysis and Cautions.

3.2. Dun & Bradstreet's Financial Ratios.

Dun & Braddreet's fourteen key busness ratios are divided into three basic groups or categories:
solvency, efficiency, and profitability. Solvency ratios measure a company's ability to meet short- and long-term
obligations. Efficiency ratios indicate how effectively a company uses and controlsits assets. Profitability ratios
show how successfully abusinessis earning areturn to its shareholders. Formulas for calculating these retios are
indicated below, followed by a discusson of what they measure and their importance.

2
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Solvency:

Quick Ratio = (Current Assets - Inventory) / Current Liabilities
Current Ratio = Current Assets/ Current Liabilities

Current Liabilities to Net Worth = Current Liabilities/ Net Worth
Current Liabilities to Inventory = Current Liabilities/ Inventory
Total Liabilitiesto Net Worth = Total Liabilities/ Net Worth
Fixed Assets to Net Worth = Fixed Assets/ Net Worth

© o &~ W DN B

Efficiency:
Collection Period = (Accounts Receivable / Sales) © 365
Net Sales to Inventory = Annual Net Sales/ Inventory
Assetsto Sales = Total Assets/ Annual Net Sales
Sales to Net Working Capital = Net Sales/ Net Working Capital
5. Accounts Payable to Sales = Accounts Payable / Annual Net Sales
Profitability:
1. Return on Sales (Profit Margin) = Net Profit after Tax / Annual Net Sales
2. Return on Assets = Net Profit after Tax / Total Assets
3. Return on Net Worth (Equity) = Net Profit after Tax / Net Worth

A wDd

Solvency:

1. Quick ratio revedls the protection afforded short-term creditors in cash or near-cash assets. It reflects
the number of dollars of liquid assets available to cover each dollar of current debt. Any time thisrétio is grester
than or equd to 1, the company issaid to bein aliquid condition. The larger the ratio the greater the liquidity.

2. Current ratio measures the degree to which current assets cover current ligbilities. The higher the
ratio, the more assurance there is that the retirement of current liabilities can be made. Normally a ratio of 2 or
better is considered good for manufacturing industries.

3. Current liabilities to net worth compares the funds that creditors temporarily are risking with the
funds permanently invested by the shareholders. The larger the ratio, the less security there is for creditors. A
ratio under 66.6% is considered reasonable.

4. Current liabilities to inventory yields another indication of the extent to which the company relies on
funds from digposal of unsold inventory to meet its debts. This ratio should be lower than the industry norm to
be considered favorable.

5. Total liabilities to net worth measures the effect of long-term debt on acompany. This ratio should be
less than 100%; otherwise, creditors have more at stake than shareholders.

3
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6. Fixed assets to net worth measures the proportion of net worth that consists of fixed assets. Generally
a smaller ratio (under 75%) is desirable. A high ratio indicates a heavy investment in fixed assets, requiring
large annua depreciation charges to be deducted from the income statement.

Efficiency:

1. Collection period messures the average length of time a company needs to collect its accounts
receivable. This indicator should be consdered in rdation to the firm's credit terms and industry norms.  Any
collection period more than one-third over normal selling or credit terms (e.g., 40 for 30-day terms, 80 for 60-
day terms, etc.) is indicative of slow-turning receivables.

2. Net sales to inventory measures the rapidity at which merchandise is being moved and the effect on the
flow of funds into the company. Good inventory control is critica snce inventory can become cogtly to store,
obsolete or insufficient to meet demands. This ratio should be compared with industry norms. Low ratios are
usually the biggest concern as they indicate excessively high inventories.

3. Assets to sales is an indicator of the assets required to generate the sdes. High percentages compared
to industry norms may indicate a more aggressive sales policy is needed. Low percentages, which are less
common, can indicate handling an excessve volume of sdlesin relation to investment, which may lead to financid
difficulties, such asinsufficient cash to replenish inventory.

4. Sales to net working capital indicates whether a company is overtrading or, on the other hand,
carrying more liquid assets than needed for its volume. High sales volume can cause strains on working capitd to
the extent that a company will have difficulty meeting its current obligations. This ratio should be compared to
industry norms.

5. Accounts payable to sales measures how the company is paying its suppliers in relaion to the sdes
volume being transacted. A ratio higher than the industry norm indicates the firm may be using suppliers to
help finance operations, and may indicate potential problems in paying vendors.

Profitability:

1. Return on sales or profit margin reveds the profits earned per dollars of sales and thus measures the
efficiency of the operation. This ratio is an indicator of a company's ability to withstand adverse conditions
such as falling prices, rising costs and declining sales, and should be compared to industry norms.

2. Return on assets is the key indicator of profitability for a company since it compares operating profits
with the assats available to earn areturn. This ratio should be compared with the industry norm.

3. Return on net worth is used to andyze the ability of the firm's management to redize an adequate
return on the capitd invested by the shareholders of the firm. Generdly, a ratio of at least 10% is regarded as
desirable for providing dividends plus funds for future growth.

3.3. Alternative Common Financial Ratios.

Financid ratios are dso commonly grouped into four amilar categories leverage or debt, liquidity,
activity, and profitability. Leverage or debt ratios measure the degree of corporate indebtedness and the

4
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ability to meet the fixed payments associated with the debt. Liquidity ratios measure a firm's ability to meet the
fixed payments associated with the debt. Liquidity ratios measure a firm's ability to meet its short-term financial
obligations, as they come due. Activity ratios are used to measure how efficiently a company utilizes its
resources or assets to generate sales or cash.  Profitability ratios measure the effectiveness of management in
generaing profits with available assets. Formulas for caculating some of the commonly used ratios in these
categories are indicated below.

1. Debt to Total Equity = Total Liabilities/ Net Worth
2. Times Interest Earned = Earnings before Interest & Taxes/ Interest Expense
Liquidity:
1. Current Ratio = Current Assets/ Current Liabilities
2. Cash Flow per Share ($) = (Income before Extraordinary Items + Depreciation &
Amortization) / Number of Shares
Activity:
1. Operating Cycle = Average Age of Inventory + Average Age of Receivables
2. Fixed Asset Turnover = Sales/ Net Fixed Assets
Profitability:
1. Return on Average Total Assets = Net Profit after Taxes/ Total Assets
2. Return on Average Total Equity = Net Profit after Taxes/ Total Stockholders Equity
3. Profit Margin = Net Profit after Taxes/ Sales

Leverage:

1. Total liabilities to net worth is discussed above in the Dun & Braddtreet ratio descriptions.

2. Times interest earned measures the ability of the company to meet debt-related fixed charges (interest
charges) out of current earnings. The higher the ratio the better because it indicates a higher margin of safety
in meeting its obligations to its creditors. Failure to meet these obligations could result in bankruptcy or a least
cause difficultiesin attempts to borrow additiona funds.

Liquidity:
1. Current ratio is discussed above.

2. Cash flow per share measures cash flow from operations per share. This ratio may provide a more
accurate picture of the company's true strength than reported earnings per share. Some companies

5
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with good earnings will have low cash flow ratios. This may indicate they have been neglecting capital spending,
causing earnings to look better. Companies with high cash flow ratios may be sheltering earnings with heavy
depreciation or sdlling off assets and holding cash in cash reserves. This ratio should be compared to industry
norms.

Activity:

1. Operating cycle is the average amount of time that elapses from the point when the firm makes an
outlay to purchase raw materias to the point when cash is collected from the sde of the finished product using the
raw materid. This indicator should be compared against industry norms, but generally, lower numbers are
better since this implies the company is managing the firm in a fashion that requires minimum cash. This
permits the availability of surplus cash funds for various invesments and for repayment of debts.

2. Fixed asset turnover is used to measure the efficiency with which the firm has been using its fixed
asts to generate sales. This ratio should be compared to industry norms or the firm's previous performance,
but generally, higher fixed asset turnover ratios are preferred.

Profitability:

Return on assets, return on equity, and return on sales are discussed above in the Dun & Bradsireet
ratios.

Chapter 4. OTHER TOOLS FOR ANALYSIS

4.1. Z-Scores.

Use of the Z-Score, aso known as Financid Digtress Andyss, identifies potentia financid distress of
contractors. The Z-Score is useful, in conjunction with other available tools, as an additiona quantitative index
of afirm'sfinancia hedth. In Army financial andysis, the Navy's Z-Score modd for DoD hardware contractors
is preferred because it is considered more representative for DoD applications. The Navy modd is based on data
and anadysis of 58 large publicly hdd firmswith significant defense sdles. Although Hill in widespread use today,
Altman's financid distress modd is not preferred by DoD because of severd limitetions. The Altman modd,
developed usng data that is now twenty or more years old, lacks precise definitions of the financia ratios
employed and rationae for their selection. Also, the overall index is difficult to interpret because it is not scaled to
zero.

The Navy Z-Score is a compodite rating which provides a sngle quantitetive index of a firm's financial
hedth. The Z-Score modd, or formula, follows;

Z=15+(46" A)-(04" B)+ (93" C)-(65 D)- (54" E)+(16  F)
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The variablesincluded in the mode are the financid ratios which follow:

A = Cash Flow to Total Debt

B = Current Assets to Current Liabilities
C = Quick Assetsto Total Assets

D = Total Debt to Total Assets

E = Working Capital to Total Assets

F = Net Salesto Total Assets

A. Cash flow to total debt measures the ability to pay the cost of debt with cash flow, and is a measure of
long term solvency.

B. Current assets to current liabilities, or the current ratio, measures the company's ability to mest its
short term obligations as they come due. Generdly, the higher the current ratio the better; however, too high a
current ratio may indicate that capital is not being used productively in the business.

C. Quick assets to total assets measures the ahility of the company to respond quickly to cash
requirements, an indication of immediate liquidity.

D. Total debt to total assets, or the debt ratio, indicates the degree to which the company is leveraged.
The higher the ratio, the less opportunity for additiona borrowing. The lower the debt ratio, the greater the
margin of protection for creditors.

E. Working capital to total assets indicates the amount of cash and Smilar assets available to support
on-going operations relative to the total capitdization.

F. Net sales to total assets measures the efficiency of the use of total assats in generating sdes. The
higher the ratio, the more efficient the company isin utilizing asssts. A low ratio compared with industry norms
indicates that the assets are probably too greet for the sdes volume of the corporation.

The Navy modd was developed with a scae based on "0." Thus, caculated Z-Scores are interpreted such
that firms with negative (less than 0) Z-Scores are consdered to be in financial distress, and firms whose Z-
Scores are above 2.4 are consdered financialy hedthy. The more positive afirm's Z-Score, the better. Z-Scores
fdling in the O to 2.4 range are conddered to be in a zone of uncertainty, which means that financid distress or
hedlth cannot be predicted conclusively; further analysiswill be required.

Comparison of a firm's Z-Score with the average of those of other mgjor defense contractors is a further
indicator of afirm's rdative financid condition. Although the Z-Score mode should not be relied upon to support
afinancial condition assessment by itsdlf, it does provide an dert that additional andysisisrequired. Evauating
a firm's Z-Score trend over time aso can provide important ingghts into a firm's financial hedth. A declining
trend may indicate that the firm is in the early stages of financia distress. The deteriorating financiad condition
identified by this trend may be more significant than the actua scores.

7
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Z-Scores are conddered by some anadlysts to be predictive of bankruptcy as early astwo to five years prior
to its occurrence. However, the high correlation between negeative Z-Scores and bankruptcy should not be
interpreted to mean that al firms with negative Z-Scores are (or will be) bankrupt. No mathematical formulacan
messure with certainty a company's likdihood of declaring bankruptcy. Tha decison (though based
subgtantidly on quantitative factors) will be made by management, considering many factors. Further, even filing
for bankruptcy does not necessarily mean that a firm will stop operating and providing products or services to
DoD. But, it does create sgnificant concern as to the future operations of a company and a requirement for
careful monitoring.

4.2. Bond Ratings.

A corporate bond is a certificate indicating that a corporation has borrowed a certain amount of money
from an inditution or an individual and promises to repay it in the future under clearly defined terms.
Independent agencies, such as Moody's, Standard & Poor's (S&P), and Fitch's investor services, assess the
riskiness of publicly traded bond issues and publish bond ratings. The ratings involve a judgment about the
future risk potentia of the bond, but severa historica factors are Sgnificant in their determination. The ratings
are derived by use of financid ratio and cash flow analyses. High rated bonds generdly provide lower returnsto
bondholders than low rated bonds, reflecting the risk-return trade-off for the lender.

In financid analys's, bond ratings are useful as another indicator of the financial strength of a corporation.
Bond ratings are readily available in publications found in technicd libraries, and are especidly helpful in quick
reponse andyses. S&P Bond Ratings are retrievable from various data bases, such as the S&P
COMPUSTAT® data base (available on a subscription basis), and by definition, trandate to a level of capacity
to pay principal and interest. For example, an S& P bond rating of AA (level 2 of 11 retings) indicates that the
company has a very strong capacity to pay interest and repay principd. An S&P rating of BBB (leve 4 of 11
ratings) is defined to indicate that adverse economic conditions or changing circumstances are likdly to lead to
weskened capacity on the part of the firm to pay principa and interest. These levels (1 through 11) can be
summarized to indicate a brief overdl rating of the firm's financia hedlth. For example, with an S&P rating of
AA, thefirm could be rated as Very Strong. Use of bond ratings isillugtrated in the sample financid andysesin
the Appendixes.

Chapter 5. SOURCES OF FINANCIAL INFORMATION

There are numerous sources of current financia data on most DoD contractors.  Companies annua
reports to shareholders and the Security and Exchange Commission (SEC) 10-K annua reports and 10-Q
quarterly reports provide the foundation, and are readily available. They dl include income statements, balance
sheats, satements of changes in stockholders equity and dtatements of cash flows, which provide historical
financial gtatistics, company background, CPA audit report, lines of business and customers, review of operations
and recent changes, discusson of pending legd disputes, and other information. This company-originated
(interndl) data is essentid, but successful financia analyses aso will require data on the industry in which the
company resides and data from other external sources. A brief description of internad and externa sources of
financia datafollows:
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1. The 10-K Report is the most comprehensive source of information about a company's financia
condition and operations. However, it is usualy not available until 3 or 4 months after the end of the company's
fiscal year.

2. Dunn & Bradstreet, Inc. provides financid data for many firms. The Dun & Braddtreet data base
consgts of fourteen ratios, with interquartile ranges for about 125 types of busnesses. Retrievas from this
automated service are available for afee.

3. Standard & Poor's COMPUSTAT® Services, Inc. is a quickly accessble source of substantia
contractor financid data. It includes basic financia data (in the 10-K and 10-Q reports), caculated ratios, trends
of key financid variables, and bond ratings, plus a capability for developing non-standard reports. A
subscription feeis charged for this service.

4. Value Line is an invesment advisory publication which offers summaries of firms financid gtuation,
including historical sales, sdes by product line, importance of government sales, an evauation of the firm's near-
term outlook, and projections of financia data for future years. Value Line is avallable in most technical
libraries.

5. Moody's Investor Service, Inc. provides information on firms descriptions and performance deta, in its
"Handbook of Common Stocks," plus bond ratingsin its"Bond Record.”

6. Business Week, Forbes, and Fortune magazines are other sources of current business information,
which describe magor business trends and events for the national economy, mgor industries and individua
companies. The Wall Street Journal is another source which publishes mgor articles about companies financia

prospects or plans.

7. DoD sources, such as contracting officers, Defense Contract Management Command (DCMC), and
Program Manager's Offices, are important sources of information about the Status of contractors existing
programs.

Chapter 6. REPRESENTATIVE APPROACHES TO FINANCIAL ANALYSIS

6.1. A Quick Response Approach.

Some decison makers require a quick evaluation of an Army contractor's overdl financia condition.
Financia data can be obtained from various sources and ratios manualy computed. However, access to
published financial data through a data base such as Standard and Poor's (S&P) COMPUSTAT® facilitates
rapid development of an abbreviated financia analyss to accomplish this type requirement. Through the use of
sandard reports, selected ratio analyss data can be obtained without any manua computation.  For this
approach, aformatted report comprising leverage, liquidity, activity and profitability ratios for specific companies
for the most current completed fiscd year is sdlected, dong with industry average ratios and historica industry
averages. The S&P Bond Rating (also available from data bases such as COMPUSTAT®) is useful in these
abbreviated analyses as another indicator of the financia strength of the corporation.

9

The ratio andyss data and the bond rating may be documented as reflected in Annex A. This format
provides a brief, clear picture of thefinancia condition of the company. Alternative formats may be used, aslong
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as the data is arrayed in a way that permits meaningful comparisons and projections.  Retio interpretation and
comments are developed through andysis of the ratios and other readily available quantitative data. A one-word
decription of the overdl financid condition of the firm is determined primarily by the S&P Bond Rating,
modified by the financid anadyd, as required. Quick response, abbreviated analyses of this type should be used
with judgment and a degree of caution (see Limitations of Analysis and Cautions).

6.2. In-Depth Analysis Approach.

When decison makers require a comprehengve financia analyss and time permits, the in-depth analysis
approach is suggested. Asafirs step, severa sources of current financial data should be reviewed and evauated
for gpplicability. Dun & Braddreet's data base, Industry Norms and Key Financid Ratios, is particularly useful
for in-depth analyss because it provides the fourteen key ratios, with interquartile ranges for about 125 types of
busnesses. Comparing a firm's performance (based on the ratios) with that of smilar companies in its industry
provides a more meaningful perspective than evaluating ratios againgt absolute norms.

Financid statements (e.g., annua reports, income statements, balance sheets, etc.) of the firm(s) to be
andyzed are the source of the key business ratios to be used for comparison with the industry norms mentioned
above. A computer spreadsheet could be used to calculate ratios from financid report data, and to facilitate
displaying the resulting information in a well-arranged format. The industry norms, however, must be obtained
from aservice, such asDun & Braddreet. The ratios of the company versus the ratios of the industry median are
then andlyzed and interpreted as positive or negative, and evauated with narrative comments.

In addition to the ratio analyss, a valuable feature of the in-depth financia andysis is the inclusion of
additiond generd information about the firm (eg., sdes volume, employment level, name of CEQO, ec));
operating group, subsdiary, and product information; actud financid data (in addition to ratios); trend anaysis,
and congderable interpretive comments on the financid condition of the firm. These narrative comments are
based on information obtained from the annud report, Standard & Poor's, Dunn and Bradstreet's, Value Line,
and business and economic journals reflecting current operations and conditions.

Quditative analyss is disinguished from the quantitative analys's described above, by its evauation of
important factors that cannot be precisdly measured, such as the cdiber of a firm's management or the status of
labor relations. Quantitative and qualitative factors both must be consdered in an in-depth andyss to arrive at
sound judgments of afirm'sfinancid performance and status. Annex B includes atypicd in-depth andysis.

Chapter 7. LIMITATIONS OF ANALYSIS AND CAUTIONS

Perhaps the most important aspect of financid anadysis is the understanding that the outcome will not
necessarily be a conclusive judgment regarding the financid condition of the firm. A number of limitations are
inherent in the process, and certain cautions should be observed. Some of them follow:

10

1. Andyss is limited by the accuracy of the financid information provided by the firm in question.
Corporate reports and financia statements are summary level documents and subject to differing interpretations.

2. Accounting practices vary widdy among firms and can lead to differences in computed ratios (eg.,
differing treatment of inventory vauation and methods of depreciation). Individud firms also may change
accounting practices, potentialy leading to unexpected ratio trends.
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3. Comparison of fiscd performance should include a period of time long enough to provide adequate
indication of true performance trends--not temporary ups and downsthat are normd in business. If less than four
or five years of financid data are available, the conclusions should be couched in terms which specify that
limitation.

4. Financid gstatements, which are the bagis of ratio andyss, only present information which can be
quantified in terms of money. Quditative information dso is critica to successful analyss.

5. Higtorical data and trends are not necessarily predictive of future events,

6. Financia ratios are more meaningful when compared againg industry norms or over a relaively long
period of time.

7. The industry category to which afirm belongs is sometimes difficult to identify when the firm engages
in multiple lines of business.

8. Published industry averages are gpproximations, and may not provide a dedirable target ratio or norm.
Theindudtry average should be consdered a guide to the financial position of the average firm in the indudry.

9. A financid statement with very high or very low vaues for one or more financial ements may be
present in an indudry sample, causng a disproportionate influence on the industry composite.  This is
particularly trueif the sampleissmall.

10. A firm's operations may be somewha unique, even within its own indudry. Under these
circumstances, comparing the firm with its own higtorical performance may be more meaningful.

Despite these limitations, financia analyss does provide substantid insght into the motivations and
condraints on contractors, which should improve the Army's podtion in source sdection, negotiations, and
managing contractors efforts.  In some ingtances, a financid andyss may reault in the government making
advance payments, guaranteed loans or taking other actions on behaf of the contractor to protect DoD's interest
and ensure accomplishment of a contract.

Chapter 8. USE OF THE PRIMER

For analysts and managers who may not be familiar with financid andyss, this Primer is intended to
provide a bags for understanding how financial analysis can assist in the materid acquidition process and adso to
sarve as areference document to enhance interpretation of completed financia anayses.

11

Additiondly, it provides guidelines for obtaining financid data, caculating financid ratios, and accomplishing
financial andyss through various approaches. However, since successful financial analys's depends significantly
upon the quality of the andyd's experience and judgment, the Primer will not, in and of itself, ensure capable
performance of financial analyss.

Financid analyssis performed by alimited number of organizations, including Defense Contract Audit &
Anayss within the Office of the Secretary of Defense, Defense Contract Audit Agency, Defense Logidtics
Agency, and within Army, the Assstant Secretary of the Army for Financid Management and Comptroller
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[ASA(FM&C)]. Requests for financid analyses, or assstance with financid analyses, should be directed to the
Business Practices Directorate, ASA(FM&C). Questions may be referred to SAFM-RBA, DSN 223-6563 or
(703) 693-6563. This Primer will assgt fidld and headquarters andysts and managers in understanding the

conclusions of the financia andyses developed by financid andyss organizations, and the limitations of the
anayses.

12

July 1997 215



Appendix M - Financial Analysis Primer

ANNEX A

A QUICK RESPONSE APPROACH

13
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FINANCIAL RATIO ANALYSIS

Company: Company X
Symbol: XX
Asof Year Ended 31 Dec 93
SIC: 3663 Ratio of
Company to
Industry Ratios Industry Ratio

Ratios Average 5-YrAvg XX Average Interpretation
Leverage

Debt to Total Equity 0.62 0.49 0.05 0.07 Positive

Times Interest Earned 2.40 352 | 50.50 21.04 Positive
Liquidity

Current Ratio 1.37 1.35 1.23 0.90 Negative

Cash Flow per Share ($) 5.36 5.05 6.00 112 Positive
Activity

Operating Cycle (days) 143.00 138.00 | 91.00 0.64 Positive

Fixed Asset Turnover 5.50 5.62 6.00 1.09 Positive
Profitability

Return on Avg Total Assets (%) 3.26 3.62 9.94 3.05 Positive

Return on Avg Total Equity (%) 9.68 1016 | 21.14 2.18 Positive

Profit Margin (%) 2.07 2.30 5.02 243 Positive
Comments

US Government (USG) sales in Missiles/Space and Military Transportation segments which
account for 21% of sales but loss of $418M.

Company X has been reducing capital expendituresin 2 USG areas since Dec 92, $496M vs.
$661M.

Leverage is very positive compared to industry average.

Liquidity is mixed.

Activity is positive; operating cycleis only 64% of industry average; fixed asset turnover is average.
Profitability is very positive.

S& P Bond Rating: AA.

A very strong capacity to pay interest and repay principal.

OVERALL FINANCIAL CONDITION: STRONG

14
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ANNEX B

IN-DEPTH ANALYSIS APPROACH

15
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Sample Corporation
Business Information Report

for
Department of the Army
U.S. Army Cost and Economic Analysis Center

The views, findings, opinions, and conclusions contained in this document are those of the
author(s) and should not be construed as official Department of the Army position, policy,
or decision unless so designed by other official documentation.

SAFM-RBA
15 January 1994

Information Sources:
Standard & Poor’s COMPUSTATe
Standard and Poor’s NYSE Stock Reports
Dun and Bradstreet’s DUNSNET
Sample 1993 Annual Report
Sample 10K and 10Q Reports
The Wall Street Journal
The Teal Corporatione

16
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| - General Information:
Sample Corporation

HO Address Chief Executive
9999 Anywhere Avenue John S. Doe
Anywhere, NY 10016 Td: (212) 555-1105

Line of Business
Defense Electronics
Aerospace

Started
1958

As of December 31, 1993

Sales VVolume
3,335,403,076

Net Worth
$1,187,853,027

Net Income
($92,083,000)

Employs
24 500
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Il -- Sample Financial Review

Dollars in millions 1990 1991 1992 1993
Net Sales $1,274 $2,127 $ 2,882 $3,335
Net Income $78 $90 $122 ($92)
Capital Expenditures $61 $93 $ 82 $97
Net Sales Net Income Capital Expenditures
(in millions) (in millions) (in millions)
3500 T—mmm™ ™ 150 -

3000
2500
2000 -
1500 1
1000 -

500 1

M 100 —
100
80 —
50 1 —
60 —
0 1 T 40 + -
-50 J’ 20 11 —
. - 0

0 T -100 - T T T d
| 01990 W1991 01992 [O1993 | | 01990 W@1991 001992 I:|1993| | 01990 B1991 001992 I:|1993|

Dollars in millions (31 December) 1992 1993 %Change
Total Current Assets 1,204 1,365 13.35%
Total Current Liabilities 608 755 24.08%
Total Assets 2,659 3,228 21.42%
Total Liabilities 1,661 2,040 22.81%
Working Capital 596 611 2.41%
Net Worth 997 1,188 19.10%
Cash 191 117 - 38.83%
Accounts Receivable 674 809 20.11%
Inventory 321 325 1.22%
Fixed Assets 690 782 13.32%
Long Term Debt 562 491 -12.63%
Accounts Payable 131 151 15.49%
Backlog 2,913 3,851 32.18%
Sales 2,882 3,335 15.74%
Net Income 122 (92) -175.61%
Capital Expenditures 82 97 19.29%
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Solvency

1. Quick Ratio
2. Current Ratio
3. Current Liab. to Net Worth(%o)
4. Current Liab. to Inventory(%o)
5. Total Liab. to Net Worth(%o)

6. Fixed Assets to Net Worth (%)
(Note: A/R = Accounts Receivable; MS = Marketable Securities)

Efficiency

1. Collection Period
2. Sales to Inventory

3. Assets to Sales (%)

I11 - Sample Financial Ratio Analysis

4. Sales to Working Capital
5. Accounts Payable to Sales (%0)

Profitability

1. Profit Margin (%)
2. Return on Assets (%0)
3. Return on Net Worth (%)

Formula

=(Cash + A/R + MS)/(Current Liabilities)
=(Current Assets)/(Current Liabilities)
=(Current Liabilities)/(Net Worth)
=(Current Liabilities)/(Inventory)
=(Total Liabilities)/(Net Worth)

=(Fixed Assets)/(Net Worth)

={(Accounts Receivable)/(Sales)y*365

=(Sales)/(Inventory)

=(Total Assets)/(Sales)
=(Sales)/(Working Capital)
=(Accounts Payable)/(Sales)

=(Income Before Extraordinary Items)/(Sales)

Standard

> =

<100%
< 5%

< 33 days

Ind. Norm
Ind. Norm
Ind. Norm
Ind. Norm

Ind. Norm

=(Income Before Extraordinary Items)/(Total Assets) Ind. Norm
=(Income Before Extraordinary Items)/(Net Worth) > 10 %0

Comparison of 4 Year
1990 | 1991 | 1992 | 1993 | Industry Company to Trend
Indicator Ratio | Ratio | Ratio | Ratio Norm Industry Norm Interpretation
S.1 1.1 1.1 14 1.2 1.1 | Positive Up
S.2 1.7 1.6 2.0 1.8 2.3 | Negative Up
S.3 74.6 | 107.1 61.0 63.5 63.4 | Negative Up
S.4 1615 | 197.2| 189.6 | 2324 108.2 | Negative Down
S.5 162.6 | 276.8| 166.6 | 171.8 92.0 | Negative Down
S.6 78.3 08.1 69.2 65.8 31.7 | Negative Up

Solvency Comments:
Solvency ratios are generally negative when compared to industry norms. The 4 - year trend is up
without the exception of Current Liabilities to Inventory and Total Liabilities to Net Worth.

E.l 103 123 85 89 56 | Negative Up
E.2 4.7 5.8 9.0 10.3 5.9 | Positive Up
E.3 1205 | 119.1 92.3 96.8 68.9 | Negative Up
E.4 4.1 4.6 4.8 5.5 4.3 | Positive Up
E5 10.6 9.2 4.5 4.5 4.5 | Negative Up
Efficiency Comments:
Efficiency are mixed when compared to industry norms. The 4 - year trend is up.
P.1 6.1 4.2 4.2 4.8 2.8 | Positive Down
P.2 5.1 3.6 4.6 4.9 3.8 | Positive Down
P.3 13.3 13.4 12.2 13.4 10.1 | Positive Up

Profitability Comments:
Profitability ratios are positive when compared to industry norms. The 4 - year trend is down
with the exception of Return on Net Worth.
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IV - Sample Corporation
Financial Analysis Report

Sample Corporation was incorporated in New York on February 24, 1958. The corporation’s
principal business areas include command, control, communications, and intelligence training,
electronic combat; space; reconnaissance; and tactical weapons and guidance. Sample’s defense and
aerospace activities take place in over 19 divisions and subsidiaries in several states with the main
office located in New York, NY.

During fiscal year 1993, Sample ranked 15th among contractors performing work for the Pentagon
with $1.8 billion in contract awards. The U.S. Government sales during fiscal year 1993 totaled $2.1
billion, an increase of 36% from fiscal year 1992’s $1.5 billion. The increase was attributed largely to
the acquisition of Noname missile operations. Approximately, 80% of Sample’s sales are to the
Federal Government. Overall sales from fiscal year 1992 to fiscal year 1993 were up 16%, an
increase of $454 million. Sales for Sample have consistently improved over the past four years.
From fiscal year 1990 through fiscal year 1993, sales increased by $2.1 billion.

Solvency ratios are generally negative when compared to industry norms, but the 4-year trend is up
with the exception of Current Liabilities to Inventory and Total Liabilities to Net Worth. A decline
in interest expense reflects debt reduction. The Standard & Poor’s Senior Debt Rating for Sample
is BBB+, which is considered adequate approaching strong.

Efficiency ratios are mixed when compared to industry norms and the 4-year trend is up. Sample’s
collection period is 33 days longer than the industry norm of 56 days. The company’s order backlog
is $3.8 billion as of December 31, 1993, an increase of $937 million since fiscal year 1992.

Profitability ratios are positive when compared to industry norms. The 4-year trend is down with the
exception of Return on Net Worth. However, trends are up since fiscal year 1990. From fiscal year
1990 through fiscal year 1992, net income increased by about $44 million. Sample experienced a
175% decrease in net income from fiscal year 1992 to fiscal year 1993, a loss of $92 million. The loss
was primarily the result of changes in accounting rules. Without the extraordinary item, net income
would have been $169 million. Strong Returns on Net Worth indicate that Sample is a profitable
company. A recent contract for the MLRS should help achieve higher earnings in the future.

Sample is taking significant steps to complete in the global economy by expanding and diversifying its
program base, upgrading existing systems rather than developing new ones, and targeting foreign
markets. Recent acquisitions include Noname Missiles (September 1992) and Zolt Breakneck &
Newsome Simulation business (May 1993). The company will manufacture two direct-to-home
broadcast satellites for cable operator Tell-Tale Storybrook, Incorporated to be delivered June and
October 1996. Some industry analysts predict that Sample will improve its flow through March
1994.
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GLOSSARY

Section | - Abbreviations

AAA
AAE

AC
ACAT
ACAT IA
ACAT IAM
ACAT IAC
ACP
ADARS
ADM
ADP

AE

AIS
AMC
AMCOS
AMSCO
AOA
APB
APG
APPIS
AR
ARNG
ARSTAF

ASA(FM&C)

ASARC
ASA(RDA)
ASD(C3I)

ASL
AWCF
BAQ
BAS
BASOPS
BCR
BES
BIR
BP
BRAC
BY
C4ISR

CAB
CAIG

Army Audit Agency

Army Acquisition Executive

Active Component

Acquisition Category

Acquisition Category I1A (Mgor Automated Information System )

ACAT IA Mgor Automated Information Systems Review Council (MAISRC)
ACAT IA Component

Army Cost Position

Army Defense Acquisition Regulation Supplement

Acquisition Decision Memorandum

Automated Data Processing

Acquisition Executive

Automated Information System

Army Materiel Command

Army Manpower Cost System

Army Management Structure Code

Analysis of Alternatives

Acquisition Program Basdline

Army Program Guidance

Army POM Preparation Instructions Supplement

Army Regulation

Army Reserve National Guard

Army Staff

Assistant Secretary of the Army (Financial Management and Comptroller)
Army Systems Acquisition Review Council

Assistant Secretary of the Army (Research, Development, and Acquisition)
Assistant Secretary of Defense for Command, Control, Communications, and
Intelligence

Authorized Stockage List

Army Working Capital Fund

Basic Allowance for Quarters

Basic Allowance for Subsistence

Base Operations

Benefit/Cost Ratio

Budget Estimate Submission

Benefit/Investment Ratio

Basic Pay

Base Realignment and Closure

Budget Y ear

Command, Control, Communications, Computers, Intelligence, Surveillance, and
Reconnaissance

Cost Analysis Brief

Cost Analysis Improvement Group
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CAIV Cost as an Independent Variable

CARD Cost Analysis Requirements Description

CCA Component Cost Analysis

CCDR Contractor Cost Data Reporting

CDF Cost Documentation Format

CEAC Cost and Economic Analysis Center

CER Cost-Estimating Relationship

CES Cost Element Structure

CFSR Contract Funds Status Report

CINC Commander in Chief

ClO Chief Information Officer

CLIN Contract Line Item Number

CONUS Continental United States

CPA Chairman Program Assessment

CPR Cost Performance Report

CPUC Current Procurement Unit Cost

CRB Cost Review Board

CSA Chief of Staff, Army

C/SSR Cost/Schedule Status Report

CTA Consolidated Table of Allowances

CYy Current Y ear

DA Department of the Army

DAB Defense Acquisition Board

DAE Defense Acquisition Executive

DAP Defense Acquisition Program

DCAA Defense Contract Audit Agency

DCMC Defense Contract Management Command

DCP Decision Coordinating Paper

DCSOPS Deputy Chief of Staff for Operations and Plans

DFSC Defense Financia Services Center

DISC4 Director of Information Systems for Command, Control, Communications, and
Computers

DMRD Defense Management Review Decision

DaoD Department of Defense

DoDD Department of Defense Directive

DoDl Department of Defense Instruction

DPAE Directorate of Program Analysis and Evaluation

DPRB Defense Planning and Resources Board

CAIV Cost as an Independent Variable

ECP Engineering Change Proposal

EIC End Item Code

EUSA Eighth U.S. Army

FDT First Destination Transportation

FFP Firm Fixed Price

FIA Force Integration Analysis

FORCES Force and Organization Cost Estimating System

FORSCOM Forces Command

FY Fiscal Year

FYDP Future Y ears Defense Program
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G&A
GAO
GSA
HQDA
ICE

ICS

ILS
IOT&E
IPA

IPR

IPS

LCC
LCCE
LCM
LIA

LIN
LOC
LRIP
RDA Plan
MACOM
MAIS
MAISRC
MBI
MCA
MDAP
MDEP
MFP
MNS
MOE
MOP
MOS
MPDI
MS
MTOE
NDI
NET
NSN
NTC
O&M
0&S
OASA(FM&C)
OASA(RDA)

OCONUS
ODCSOPS
ODISC4

OMA
OMB

General and Administrative

Genera Accounting Office

Generd Services Administration

Headquarters, Department of the Army

Independent Cost Estimate

Interim Contractor Support

Integrated Logistics Support

Initial Operationa Test and Evaluation

Integrated Program Assessment

In-Process Review

Integrated Program Summary

Life Cycle Cost

Life Cycle Cost Estimate

Life Cycle Management

Logistics Impact Anaysis

Line Item Number

Lines of Code

Low-Rate Initial Production

Research, Development, and Acquisition Plan

Major Command

Major Automated Information System

Major Automated Information System Review Council
Major Budget Issue

Military Construction, Army

Major Defense Acquisition Program

Management Decision Package

Major Force Program

Mission Need Statement

Measures of Effectiveness

Measures of Performance

Military Occupational Specialty

MACOM POM Development Instruction

Milestone

Modified Table of Organization and Equipment
Nondevelopment Item

New Equipment Training

National Stock Number

Nationa Training Center

Operations and Maintenance

Operating and Support

Office of the Assistant Secretary of the Army (Financial Management and Comptroller)
Office of the Assistant Secretary of the Army (Research, Development, and
Acquisition)

Outside the Continental United States

Office of the Deputy Chief of Staff for Operations and Plans
Office of the Director of Information Systems for Command, Control,
Communications, and Computers

Operations and Maintenance, Army

Office of Management and Budget
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OPTEMPO
ORD
(ON]D)
OSMIS
PAVC
PBD
PBG
PC
PCS
PDM
PE
PEG
PEO
PEP
PLL
PM
PME
POE
POL
POM
PPBERS
PPBES
PPI
PSA
PWD
PY
R&D
RC
RDT&E
RFP
RIF
RPA
RPMA
ROR
SA
SAP
SAR
SCP
SDP
SECDEF
SIO
SIR
SRC
SSN
STP
SVP
TAA
T&M
TAP

Operating Tempo

Operationa Requirements Document
Office of the Secretary of Defense
Operating and Support Management Information System
Program Acquisition Unit Cost
Program Budget Decision

Program and Budget Guidance
Personal Computer

Permanent Change of Station

Program Decision Memorandum
Program Element

Program Evaluation Group

Program Executive Officer
Producibility Engineering and Planning
Prescribed Load Lists

Program Manager

Prime Mission Equipment

Program Office Estimate

Petroleum, Oil, and Lubricants
Program Objective Memorandum
Program Performance and Budget Execution Review System
Planning, Programming, Budgeting, and Execution System
POM Preparation Instructions
Principal Staff Assistant

Procurement Work Directive

Prior Year

Research and Development

Reserve Component

Research, Development, Test, and Evauation
Request for Proposals

Reduction in Force

Retired Pay Accrud

Real Property Maintenance Activity
Rate of Return

Secretary of the Army

Specia Access Program

Selected Acquisition Report

System Concept Paper

System Decision Paper

Secretary of Defense

Standard Installation Organization
SavingdInvestment Ratio

Standard Reguirement Code

Standard Study Number

Short-Term Project

Specia Vishbility Program

Total Army Analysis

Time and Materias

The Army Plan
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TBD To Be Determined

TDA Table of Distributions and Allowances

TOA Total Obligation Authority

TOE Table of Organization and Equipment

TRADOC Training and Doctrine Command

TSG The Surgeon General

UAC Uniform Annual Cost

UCR Unit Cost Report

USAISC U.S. Army Information Systems Command

USAR U.S. Army Reserve

USAREUR U.S. Army, Europe

USARJ U.S. Army, Japan

USD(A&T) Under Secretary of Defense (Acquisition & Technology)
VAMOSC Visibility and Management of Operating and Support Costs
VCSA Vice Chief of Staff, Army

VEF Variable Explanation Format

VHA Variable Housing Allowance

WBS Work Breakdown Structure

WESTCOM Western Command

Section Il - Terms

Acquisition strategy
Conceptua framework for conducting materiel acquisition, encompassing broad concepts and objectives
that direct and control overall development, production, and deployment of system.

Alternative
One of two or more approaches, programs, or projects that are the means of fulfilling a stated objective,
mission, or requirement.

Alternative cost

The total cost associated with developing, producing, fielding (including military construction), and
sustaining the system. The dternative cost aso includes the phaseout cost of the status quo. It does not
include sunk cost.

Appropriation

A legidative process setting aside a designated amount of public funds for a given purpose. Jointly, the
Senate Appropriations Committee and House Appropriation Committee annually establish funding levels
through an appropriations bill, which ultimately is enacted into law upon signing by the President.

Army Acquisition Executive

The Secretary of the Army designated principal advisor and staff assistant for acquisition of Army systems.
The Assistant Secretary of the Army for Research, Development, and Acquisition is currently designated as
the Army Acquisition Executive responsible for overall management of Army acquisition programs.

Army Cost Position
The results of the comparative analysis of the Program Office Estimate or Economic Analysis and the
Component Cost Anaysis or a joint IPT estimate that is documented in the Cost Analysis Brief and
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approved by the Assistant Secretary of the Army for Financial Management and Comptroller. It is the
approved cost position for all subsequent programming, budgeting, and cost analysis activities.

Army Systems Acquisition Review Council

A panel composed of regular, specia members, and participants designated by the chairman whose mission
isto review DoD major programs and DAPs at specific milestones and provide Army approval prior to the
next phase of system acquisition.

Assumption
A statement or hypothesis made concerning unknown factors and data that are required to accomplish the
analysis. Assumptions should never be confused with facts.

Benefit

Results and outputs expected in return for costs and inputs incurred or used. A positive output of an
aternative. It includes measures of utility, effectiveness, and performance. Benefits focus on the purpose
and the objectives of a project.

Benefit/cost ratio

The ratio of the present value of the total benefits (savings and cost avoidances) divided by the present
value of the total costs. It does not include sunk cost. A benefit/cost ratio (BCR) of 1.0 indicates that the
present value of the benefitsis equal to the present value of the total costs. The calculation for BCR begins
by applying the discount factor to the constant-dollar benefits and the constant-dollar costs to arrive at the
present value of the total benefits and the present value of the total costs.

Benefit/investment ratio

The ratio of the present value of the dollar quantifiable benefits (savings and cost avoidances) divided by
the present value of the investment (development, production, military construction, and fielding) cost of
the aternative. It does not include benefits that are associated with sunk cost. A benefit/investment ratio
of 1.0 indicates that the present value of the benefits is equal to the present value of the investment. The
calculation begins with constant dollars.

Break-even point
The point, for example, number of years or fractional years, at which the savings in current dollars equals
the investment in current dollars. It does not include sunk cost.

Common costs

Common costs are cost element estimates which will be the same regardless of the aternative selected. In
instances where this occurs, common costs must be identified and included in the life cycle cost estimate of
all feasible aternatives for accomplishing the mission objective.

Component Cost Analysis

A complete and fully documented life cycle cost estimate for a system that is developed externa of and
independent from the acquisition proponent or a independent estimate of major cost drivers and or cost
elements. The Component Cost Analyss is used to test the reasonableness of the POE/EA and provide a
second opinion of the system's cost.

Constant dollars
All prior year, current, and future costs that reflect the level of prices of abase year. Constant dollars have
the effects of inflation removed.
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Cost analysis

The act of developing, analyzing, and documenting cost estimates through various analytical approaches
and techniques. It is the process of analyzing and estimating incremental and total resources required to
support past, present, and future systems. In its application to future resource requirements, it becomes an
integral step in selection of dternatives by the decision maker.

Cost Analysis brief
A Cost Review Board-originated document that presents a comparative analysis between the Program
Office Estimate/Economic Analysis and the Component Cost Analysis. It documents the contrasting
methodologies between the two estimates, explains major cost differences, and is used to document the
Army Cost Position.

Cost Analysis Improvement Group
An OSD committee which serves as the principal advisory body to the Defense Acquisition Board on
matters related to cost estimates.

Cost avoidances

All reductions in future resource requirements, not in an approved Army program, because investment in
some needed program/project will not have to be made. For example, there is a cost avoidance if the status
guo has a plan that requires the purchase of certain hardware that has not been included in an approved
Army program, but the implementation of the preferred aternative does not require the purchase of the
hardware and does not degrade current capability. Cost avoidances are a quantifiable benefit.

Cost driving variable
A parameter, such as speed, range, peak power levels, that has a major or significant effect on the cost.

Cost estimate
a A prediction of costs consisting of:
(1) A clearly defined requirement.
(2) A statement of cost assumptions.
(3) A sourceidentification for basic cost data.
(4) A documentation of the methodologies used.
b. The estimated cost of a component or aggregation of components that is developed by using
historical cost data and/or mathematical models.

Cost-estimating relationship

A mathematical expression relating cost as the dependent variable to one or more independent cost-driving
variables. The expression may be represented by severa functions, such as linear, power, exponential, and
hyperbalic.

Cost factor

A cost-estimating relationship where the cost estimate is determined by performing a mathematical
operation on some other related cost dement. It is a brief arithmetic expression where cost is determined
by application of afactor such as a percent, and so on.

Cost reduction
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A decrease in lements of cost between the status quo and one of the feasible alternatives that results from a
variation in operations. For example, the requirement for supplies may decrease as a result of a change in
operations.

Current dollars

Dollars that reflect the purchasing power of the dollar in the year the cost or savings is to be realized or
incurred. That is, current dollars reflect the effects of inflation. Prior-year costs stated in current dollars
are the actual costs incurred in those years. Future costs or savings stated in current year dollars are the
projected values that will be paid out in the future years.

Defense Acquisition Board
A senior DoD corporate body for systems acquisition that provides advice and assistance to the DAE and
the Secretary of Defense.

Defense acquisition program
A program designated by OSD management or the AAE for DAB or ASARC review.

Discounting

A technique for converting various annua cash flows occurring over time to equivalent amounts at a
common point in time, considering the time value of money, to facilitate comparison. (Thisis an dternative
definition of present value.)

Discount rate

The interest rate used to discount or calculate future costs and benefits so as to arrive at their present
values. This term is aso known as the opportunity cost of capital investment. OMB Circular A-94
presently uses a discount rate tied to the Government's cost of capital.

Economic Analysis

a A systematic approach to identify, analyze, and compare costs or benefits of alternative
courses of action that will achieve a given set of objectives. This approach is taken to determine the most
efficient and effective manner to employ resources. In the broad sense, the systematic approach called
economic analysis applies to new programs as well as to the analysis of ongoing actions.

b. A complete, detailed, and fully documented analytical study in which the economic anaysis
approach is used.

Economic life

The period of time over which the benefits to be gained from deployment or use of a resource may be
reasonably expected to accrue. The economic life of a project beginsin the year it starts producing benefits
and ends when the project no longer accomplishes its primary objective.

Independent assessment/sufficiency review

An evaluation and validation of the PEO's and PM's cost or economic analysis, short of performing a full
CCA, for a program scheduled to be reviewed by the ASARC or Army MAISRC. This review includes a
thorough analysis of the problem definition, alternatives, assumptions, cost estimate, benefit analysis, risks,
conclusions, and recommendations.

Independent cost estimates
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A complete and fully documented life cycle cost estimate for a system that is developed external of and
independent from the acquisition proponent. The ICE is used to test the reasonableness of the BCE/EA and
provide a second opinion of the system’s cost.

Information systems

Organized assembly of resources and procedures designed to provide information needed to execute or
accomplish a specific task or function. It applies to those systems that evolve, are acquired, or are
developed that incorporate information technology. It applies to al five Information Mission Area
disciplines and encompasses AIS. Information system equipment consists of components to create, collect,
process, store, retrieve, transmit, communicate, present, dispose, and/or display information.

Inherited assets
Operational equipment or software that becomes part of a system irrespective of original funding or
"ownership."

In-process review

Review of a project or program at critical points to evaluate status and make recommendations to the
decision authority; accomplish effective coordination; and make cooperative, proper, and timely decisions
bearing on the future of the project.

Investment cost
Includes the research and devel opment phase and the production and deployment phase (to include military
congtruction) costs of the system.

Life cycle cost estimate
A document that:

a Includes al costs incurred during the total life (from project initiation through termination) of
a system or aggregation of systems.

b.  Includes cost for research and development, production, military construction, deployment,
and operating and support.

Major system

a.  Systems estimated by the Secretary of Defense to require a total expenditure for RDT&E of
more than $200 million (FY 80 constant dollars) or an eventual total expenditure for procurement of more
than $1 billion (FY 80 constant dollars).

b. Materiel system acquisition programs recommended by HQDA to be managed as MDAPs or
ADAPs. Designation is normally a part of the required operational capability.

c. Army systems designated by the Secretary of Defense for DAB review are automatically
identified as Army major systems.

Management Decision Package

A dstructured life cycle process that represents the most current approved funding position developed
through the PPBES. A separate MDEP will normally be created for each mgjor system. Each MDEP
covers a 9-year period.

Materiel system

A combination of hardware components that function together as an entity to accomplish a given objective.
A materidl system includes the basic items of equipment, support facilities, and services required for
operation and sustainment.
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Milestone decision review

An event (meeting) composed of top military and civilian managers, including the program manager. Its
purpose is to address and resolve major program issues before approval is granted to proceed to the next
life cycle management phase.

Net present value
The difference between the present value of the benefits and the present value of the costs.

Nonquantifiable benefits
A benefit that does not lend itself to numeric valuation, such as better quality of services. Nonquantifiable
benefits are to be addressed in narrative form in the documentation.

Operating tempo
The annual operating miles or hours for systems in a particular unit required to execute the commander's
training strategy.

Payback period

The number of years required for the cumulative savings to equal the cumulative investment costs
(development, procurement, military construction, and fielding) in current dollars. The payback period is
normally stated in nondiscounted terms; however, a discounted payback period may also be shown.

Phaseout cost

That cost required for the parallel operations of the status quo while the new system is being developed,
fielded, and accepted. This cost occurs from the time the development of the new system begins to when
fielding is completed.

Present-value dollars

Dollars that have had their annual cash flow occurring over time converted to equivalent amounts at a
common point in timein order to account for the time value of money. The normal discount rateis 7% , as
prescribed by OMB. The computation begins with constant dollars.

Productivity improvements
Cost avoidances that are in the form of personnel time savings and are dollar quantified, and that do not
represent an opportunity to reduce a force structure or MDEP.

Program baseline
A description of a specific program containing the following key elements:

a  Reguirements. A concise statement of prioritized functional needs.

b. Program content. A concise description of the program capabilities and products to be
provided, including required technical and operational characteristics, within the approved funding.

Program cost

Consists of research and devel opment, procurement, and deployment (includes military construction) costs
(including sunk) that are in direct support of the system or project. Included within this definition are
operations and maintenance funds for expenditure directly related to concept development, design, and
deployment. Program cost and program acquisition cost are synonymous terms.

Program/project/product manager
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An individua assigned the responsibility and delegated the authority for the centralized management of a
specific system acquisition program/project/product.

Program Office Estimate

A complete, detailed, and fully documented materid system life cycle cost estimate updated throughout the
acquisition cycle and the Planning, Programming, Budgeting, and Execution System. The Program Office
Estimate, as accepted or modified by the Army Cost Position, provides the basis for subsequent tracking
and auditing.

Quantifiable benefit
A benefit that can be assigned a numeric value, such as dollars, physical count of items, or percentage
change.

Rate of return
The discount rate at which the present value of the investment cost equals the present value of the savings.
The calculation begins from constant dollars. The ROR does not include sunk cost.

Savings

A cost reduction (to include civilian whole spaces) that will be made in a specific MDEP resulting from
implementing a specific aternative that does not degrade current capability, in lieu of continuing the
present system. The savings will be specifically identified. Savings are a quantifiable benefit. For
example, if the implementation of an aternative way of doing business does not consume as much paper as
the previous way of doing business, there is a savings, because an MDEP can be reduced by the amount of
paper that does not have to be purchased. Likewise, if the new alternative reduces the number of civilians
required to perform the mission and those civilian spaces are terminated, there is a savings because an
MDEP can be reduced by the amount required to employ that manpower. If military manpower can be
specifically identified to a force reduction, there is a savings. If the military manpower cannot be identified
to a specific force reduction, there is a cost avoidance. There must be a program reduction for a savings to
occur; thus, benefits are considered as savings only if the estimate identifies benefits that start accruing
during the POM period and end during the POM period. If the estimate identifies benefits that accrue
beyond the POM periad, the benefits are considered as cost avoidances.

Savings/investment ratio

The ratio of the present value of the savings to the present value of the investment required to produce the
savings. It does not include sunk costs. An SIR of 1.0 indicates that the present value of the savings is
equal to the present value of the investment. The calculation begins with constant dollars.

Sunk costs
Sunk (past or unavoidable) costs are past expenditures or irrevocably committed costs that are not
avoidable and, therefore, should not be considered in the decision process.

System
A combination of all components and tangible items that function together as an entity to accomplish a
given objective.

System-specific cost
Hardware, software, and related costs that can be directly attributable to a particular system.

Uniform annual cost
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A measure of the relative cost of a project that represents the average yearly cost, and is derived from the
total discounted cost figure. The average yearly cost (UAC) is the tota project cost discounted, divided by
the sum of the discount factors for the years in which the system provides benefits (economic life).

Validation
A review of al elementsin a cost estimate to confirm that they are sound, developed using acceptable cost

estimating methods, adequately documented, and capable of being justified, supported, and defended. The
validation will be performed by an organization external and independent from that of the functional
proponent and preparer of the estimate.
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